Loma Linda University

TheScholarsRepository@LLU: Digital Archive of Research,
Scholarship & Creative Works
Loma Linda University Electronic Theses, Dissertations & Projects
12-1990

Nutrient intake and Urine and Serum Calcium Response to a low
Calcium Diet and Repletion
Nancy Roberts

Follow this and additional works at: https://scholarsrepository.llu.edu/etd
Part of the Dietetics and Clinical Nutrition Commons

Recommended Citation
Roberts, Nancy, "Nutrient intake and Urine and Serum Calcium Response to a low Calcium Diet and
Repletion" (1990). Loma Linda University Electronic Theses, Dissertations & Projects. 765.
https://scholarsrepository.llu.edu/etd/765

This Thesis is brought to you for free and open access by TheScholarsRepository@LLU: Digital Archive of
Research, Scholarship & Creative Works. It has been accepted for inclusion in Loma Linda University Electronic
Theses, Dissertations & Projects by an authorized administrator of TheScholarsRepository@LLU: Digital Archive of
Research, Scholarship & Creative Works. For more information, please contact scholarsrepository@llu.edu.

ABSTRACT
Nutrient Intake and Serum and Urine Calcium Response
to a Low Calcium Diet and Repletion
by
Nancy Roberts

A high percentage of American women do not consume the
Recommended Dietary Allowance for calcium.

Marginal intake

of calcium (Ca) in the years when peak bone mass is being
formed may have a detrimental impact on bone later in life.
This study looked at the effect of low Ca intake and other
dietary components on serum and urine values of Ca as well
as the response to repletion.
Seventeen free-living females, age 21 to 30 years, were
placed on a low Ca diet (<300 mg/day) for 22 days after a
baseline of intake >800 mg/day for at least 6 weeks.
Calcibind was given throughout the low Ca period to decrease
Ca availability.

Phosphorus intake was kept constant with

Neutra-Phos-K supplementation.

Seven days of repletion at

>800 mg/day followed the low Ca diet.
samples were collected 7 times.

Blood and urine

During the low Ca period

energy, protein, and Ca intakes were significantly different
from baseline and repletion.

Sodium intake was signifi

cantly different only from baseline.
Mean serum Ca concentration significantly lower than
baseline on days 2 and 3 of the low Ca diet.

By day 22 on

the diet, serum Ca had returned to baseline and remained

unchanged throughout repletion.

Urinary Ca values were

significantly reduced during the low Ca diet and rapidly
returned to baseline values during repletion.
A significant decrease in Ca intake resulted in
significant reduction of several dietary components as well
as urine and serum Ca levels, but healthy, young females
adapted rapidly to repletion on a high Ca intake.
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INTRODUCTION

Osteoporosis, a major orthopedic disease in the United
States, has increasingly become a concern in our society.
According to Gaby and Wright (1), it is responsible for a
minimum of 1.2 million fractures in the United States each
year.

Almost one-third of American women will experience a

fracture during their lifetime due to osteoporosis (1).
Calcium is lost from the bone in osteoporosis which
thus causes a decrease in the strength and thereafter a
proneness for fracture, especially in the trabecular bone
tissue (2).

The effect of calcium intake in early life on

bone status in later life is not yet entirely clear.
Bone is a living tissue which is continually
remodeling itself through bone resorption and formation.

As

a living tissue, therefore, bone has a wide nutritional need
just as do other body tissues,

A variety of nutrients other

than calcium exert important effects on bone metabolism.
Protein, phosphorus, vitamin D, vitamin K, and magnesium are
only a few of the other nutrients which are needed in the
diet in proper amounts to assure a healthy bone structure
(1) •
Because of the great interest in osteoporosis and the
as yet unanswered questions, this study was designed to look
at the effect of several dietary components in relation to
bone mineral metabolism.

Our objectives were to investigate

1
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1)

the relationship of low calcium intake to intake of

protein and sodium?

2)

serum and urine calcium;

the effect of low calcium intake to
3)

the response of serum and

urine calcium to repletion.

A

LITERATURE REVIEW

CALCIUM
Calcium and bone metabolism are almost synonymous since
99% of calcium is located in the bone (3,4).

Although a

calcium deficient diet can cause a negative calcium balance.
an increased calcium intake will not necessarily reduce bone
loss (3).

Experimental research conducted on animals has

shown a definite loss of bone with a calcium deficient diet
(5-7).

The same concept is not as well defined in human

subj ects, however (6,7).
Solomons (8) states that there is strong evidence for
the role of dietary calcium in the prevention of bone loss
but that the strong evidence is not "incontrovertible".
Spencer and Kramer (9) support the idea that dietary calcium
appears to play an important role in reducing bone loss,
although there is not a uniform opinion in relation to this.
There are many factors that must be considered when one
looks at the role of dietary calcium and bone loss,
including genetics, ethnicity, age, gender, absorption
efficiency, total nutrient intake in the diet, the level of
exercise, and the use of alcohol, tobacco and various
medications such as long term administration of thiazides
and corticosteriods (10-17).

3
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Lindsay and Dempster (18) found that 75% of their
osteoporotic cases had a family history in relation to bone
mass, but the degree to which osteoporosis is due to
genetics is debatable (12).

In terms of ethnicity, after

the age of 40, white women have 1.5 times the rate of hip
fractures as do black women (11).
Calcium Absorption
It is a well established fact that the efficiency of
calcium absorption decreases with age and that calcium
absorption is more efficient in males than in females
(19,20).

During periods of high skeletal growth, the

percentage absorbed can be as high as 75% of the calcium
intake.

Healthy adults absorb 30 - 60% of dietary calcium

with intake from 400 mg to 1000 mg (21).
The efficiency at which calcium is absorbed decreases
on a high calcium diet and increases as the diet contains
less calcium (11,19).

There is, however, a "lower level of

calcium intake below which the efficiency of absorption
cannot increase further" and calcium balance becomes
negative (11).

The ability to adapt to a lower calcium

intake is diminished with aging.

This, plus the decreased

absortive efficiency, places the elderly at greater risk for
lower calcium uptake.
The absorptive efficiency is affected by amount of
exposure to ultra violet rays, intake of vitamin D and the
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bioavailability of calcium (22).

Dietary factors such as

oxalates, and high phosphate containing foods decrease
intestinal absorption of calcium (22).

However, vitamin D,

lactose, lysine and arginine can increase its efficiency.
Other factors such as stress, immobilization, ingestion of
alkali, and anticonvulsant medications have a negative
effect on calcium retention (22) .
There are at least two mechanisms involved in
absorption:
and, 2)

1)

passive diffusion which is nonsaturable

active transport which is saturable and dependent

on vitamin D (19).

Absorption, thus, is a regulated process

which responds to calcium status.
process.

Vitamin D mediates this

Whether absorption takes place by passive

diffusion or active transport depends on the calcium
concentration in the lumen and the levels of l,25-(OH)2 D3
in the plasma (19).
Calcium Intake
Dietary surveys have shown that men, at any age, have a
higher calcium consumption than women.

Two-thirds of the

females in the United States have a calcium intake below the
Recommended Dietary Allowance (RDA) when bone mass is
nearing its peak value (22).

Miller (19) states that over

half of all females in the United States 12 years of age or
older consume less than 70% of their RDA for calcium.
NHANES II (23) found that the median calcium intake for
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United States' females was only 574 mg per day.

Substantial

published data suggest that American women do not consume
enough calcium to maintain balance (10,18-20).
Calcium Intake and Bone
The degree to which low calcium intake at a young age
will have a negative effect on bone status in years to come
is not known.

"Calcium nutritional status reflects far more

than just the intake of calcium as an isolated nutrient"
(10) .

Various factors such as obligatory loss and

absorptive efficiency make calcium intake no more than an
indirect method of determining true calcium status in an
individual (13).
There is much uncertainty and possible skepticism as to
the extent to which diet influences the course of
osteoporosis.

"It has been difficult to link the

epidemiology of osteoporosis to low dietary calcium
intakes",
that.

(11) but Matkovic (24) has apparently done just

This study of two communities in Yugoslavia is often

cited to support the importance of calcium intake.

Bone

status and fracture rates of males and females over 35 years
of age were evaluated in two rural communities.

The people

from the two communities were from the same ethnic origin.
had similar exercise patterns and lived under similar
conditions.
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Femur and forearm fractures were recorded in both
districts over a six year period,

The nutritional data were

gathered by diet histories with the same trained
nutritionist conducting all of the interviews.

A marked

difference in calcium intake was found because of
differences in milk and dairy product consumption,

The

calcium and phosphorus levels of the high calcium district
were almost double those of the low calcium district; for
men 1087 mg versus 517 mg and for women 940 mg versus 445
mg.
The fracture rate over the six years was much lower in
the high calcium district than in the low calcium district.
Since

In both districts fracture rates increased with age.
biological and environmental differences were not

statistically different, nutritional factors were assumed to
be the cause for the difference in fracture rates.

Although

there were other nutritional differences, the greatest
difference was in calcium intake and this suggests that
calcium "was the main factor influencing cortical bone"
(24) .
Sowers et al (17) studied 324 U.S. women of northern
European ancestry, age 50-80 years.

They compared the mid

radius bone density determined by photon densitometry with
calcium intake.

The mean calcium intakes in the two

communities were 964 mg/day and 1329 mg/day.

The calcium
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content of the water supply was highly different and
accounted for the difference in calcium intake.

The water

of the communities supplied 60 mg/liter and 375 mg/liter
elemental calcium/day.

The water calcium content had

remained at these respective levels since 1938.

Each

subject had to have lived in the town for a minimum of five
years to be included in the study.
collected over a three month period.

Measurements were
Kilocalories, dietary

calcium and other select nutrient levels were determined by
use of a 24-hour food recall.
Calcium intake was not significantly correlated with
bone density, but bone density was significantly greater in
those subjects whose calcium intake exceeded 800 mg/day and
who concurrently had a vitamin D intake exceeding 400 IU
when compared to the other subjects in this study who did
not have intakes above this level.
Marcus (10) is skeptical about the relationship of
dietary calcium and early bone loss.

He feels that the

studies done thus far provide insufficient evidence to be
conclusive about the relationship.

However, Freudenheim et

al (16) found a statistically significant association in
postmenopausal subjects (n=67) between high calcium intake
and a lower rate of bone loss.

They conducted a four year

double blind study on 99 females age 35 - 65 years,

Half of

the group were given Os-Cal 500 tablets containing 500 mg

9
The

elemental calcium in the form of calcium carbonate.
other subjects received a lactose placebo.

All subjects

took one tablet three times a day and were instructed to
avoid supplements of vitamin D and calcium, but were
permitted to take vitamin-mineral supplements during the
study.

The mean daily phosphorus intake for the non-

supplemented group was 1161 + 302 mg (SD) and for
supplemented group was 1098 + 224 mg.

the

Total calcium intake

significantly slowed loss of bone from the humerus when both
supplemented and non-supplemented subjects were included in
the analysis.
Halioua and Anderson (25) found that lifetime calcium
intake and physical activity have positive effects on bone.
The study was conducted on 181 twenty to fifty year old
Caucasian women.

Lifetime calcium intake was evaluated and

typical intake patterns were classified as low,
intermediate, and high.

Past activity was classified as

sedentary, moderately active, or active.
Considered separately, both the intermediate and high
levels of calcium intake were significantly correlated with
a greater bone mineral content and bone mineral density.
Those who were highly active had significantly greater bone
indices at five of six sites measured when compared with
subjects at the other levels of physical activity,

When the

effects of lifetime calcium intake and physical activity
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levels were combined, the bone measurements were the highest
for those subjects with intermediate or high levels of both
calcium and physical activity.
Sandler et al (26) studied 255 women age 49 to 66 years
to investigate possible relationships between calcium intake
and bone density.

The bone density was determined by a CT

scan of the dominate radial bone.

Current calcium

consumption was measured by a 3-day diet record and a food
frequency was used for a retrospective assessment of milk
consumption during the subjects' previous years,

"No

significant correlation was found between the current
calcium intake and the baseline bone density" although they
found that menopausal and postmenopausal women who had
consumed milk with every meal from childhood through
adolescence (<19 years of age) had significantly higher bone
densities compared to those who did not drink milk as often.
Baran et al (27) also found that the consumption of
dairy products by 37 thirty to fourty-two year old females
over a three year period had a positive effect on vertebral
bone density.

Those who increased their dietary calcium by

increasing consumption of dairy products by 610 mg/day
during the study showed no vertebral bone density change
while the bone density in the control groups declined
significantly (-0.4 + 0.9% vs -2.9 + 0.8%; P<0.001
respectively).

Twenty-four hour urinary calcium increased

11
28% (P<0.03) in those women whose diets were supplemented
with dairy products, although the supplementation did not
alter the fasting urinary calcium to creatinine ratio or
serum calcium at any point of collection.
Riggs et al (28), however, did not find a significant
relationship between dietary calcium intake and vertebral
bone density.

They studied 106 women, ages 23 - 84 years.

People with fractures were excluded from their study. Bone
mineral density was measured at the midradius and lumbar
spine.

Three to nine measurements were made in each subject

over 2.6 - 6.6 years.

The mean calcium intake for all

subjects was 922 mg/day.
given, however.

No other nutritional data was

Women with a 500 mg/day calcium intake had

similar rates of change in bone mineral density, at both
sites as those whose calcium intake was 1,400 mg/day.

The

authors pointed out, though, that their findings were only
relevant to adult women and since only four of their
subjects had calcium intakes >1500 mg/day, they could not
say whether a large calcium intake could decrease the rate
of bone loss.
Statistical analyses of current calcium intake and bone
measurements often show no significant relationship.

This

does not necessarily mean that calcium intake plays no role
in the bone mass of the adult.

Heaney (29) stated that the

"calcium intake in the elderly may be doomed to failure, not
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because calcium has no role, but because its role may have
been played years earlier”.

Thus, the relationship of

calcium intake to bone status is unresolved.
Dietary Source of Calcium
Dairy products provide the highest source of calcium in
the Western diet.
calcium (30).

They contribute 60 - 75% of the dietary

There has been a trend for a decline in the

use of dairy products by women (31).

This might be due to

the growing awareness of the need to decrease fat in the
diet. Because dairy foods have been stereotyped as high
energy, high fat/high cholesterol foods, women are cutting
down on these products even though there are low or non-fat
products on the market which could be used (31).

Diet

consciousness may be another reason for the declined
consumption.
Even though milk and dairy products are major sources
of calcium, other foods can also make a significant
contribution.

These include tofu, almonds, corn tortillas,

fish containing bones, self-rising flours, blackstrap
molasses, dark green leafy vegetables, and dried beans.
Other foods contribute lesser amounts.

PROTEIN
The effect of dietary protein on calcium metabolism has
been examined by a number of researchers. In 1920, Sherman
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(32) was the first to report that raising the protein intake
increased urinary calcium excretion, while a reduction of
the protein intake had the opposite effect,

Since then many

researchers have demonstrated that increased levels of
dietary protein can exert a significant calciuretic effect
(33) .

This effect appears to be due to an increase in the

glomerular filtration rate and a decrease in fractional
renal tubular reabsorption of calcium (34).

Thus, the level

of dietary protein can profoundly affect the utilization of
calcium in humans.
Many sources of protein also contain large amounts of
phosphorus.

Although calcium retention can be influenced by

the protein intake, in order to accurately interpret the
impact of protein on calcium retention or excretion,
phorphorus intake must be held constant (35).

Phosphorus is

hypocalciuric at increased intake because this increase
causes a secondary hyperparathyroidism which results in an
increase in renal tubular reabsorption of calcium.
Therefore, the level of phosphorus can significantly affect
the degree of change in urinary calcium at varing levels of
protein intake (33,35).
Data from numerous studies have shown an increase in
urinary calcium with an increase in protein intake when
calcium and phosphorus levels were held constant (36-45).
Under such conditions, Hegsted et al (46) reported a 115%
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increase in urinary calcium when the protein intake was
increased from 50 g to 150 g/day with calcium and phosphorus
held constant at 500 mg and 1010 mg respectively.
Linkswiler et al (47) studied the urinary calcium
response to varying levels of protein and calcium intake in
young adult males.
142g.

The levels of protein were 48g, 95g, and

Ordinary food including lean beef served as the

protein source on the low protein diet.

Casein,

lactalbumin, wheat gluten and gelatin were added to increase
the protein content of the higher protein diets.

The levels

of calcium intake were 500 mg, 800 mg, and 1400 mg.

At all

levels of dietary calcium, urinary calcium increased with
each increase in protein intake.

A protein intake of 48g

did not cause a negative calcium balance at any of the
levels of calcium intake, although when 142 g of protein
were consumed there was a continual negative calcium balance
seen at all three levels of calcium intake with the most
marked loss occurring at the 500 mg level.
Cummings et al (48) found a 24% increase (202 + 32 mg
to 255 + 39 mg) in urinary calcium when the level of meat
protein intake was raised from 63g to 136g in a 3 week study
on 4 male subjects.
were not reported.

The levels of calcium and phosphorus
This study confirmed that dietary

protein can alter calcium balance.
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Hegsted and Linkswiler (49) conducted a 75-day
experiment on 6 twenty-three to twenty-eight year old
females to determine the long term effects of 46g or 123g of
dietary protein on urinary calcium.

The calcium, magnesium

and phosphorus intakes were maintained at a constant level
throughout

the study and all meals were served in a

metabolic unit.

The calcium, magnesium and phosphorus

levels were 500 mg, 350 mg, and 900 mg respectively.

Lean

ground beef served as the primary protein source on the low
protein diet.

The high protein diet contained additional

casein, lactalbumin, wheat gluten and dehydrated egg white.
All subjects had an approximate two-fold increase in
urinary calcium during the high protein diet.

This increase

from 113 to 212 mg per day caused the mean calcium balance
to decrease from -14 to -121 mg per day.

The glomerular

filtration rate was 12% higher and the fractional tubular
reabsorption of calcium was 0.9% lower on the high protein
intake compared to the low protein diet.

The authors stated

that there is a marked loss of calcium from the body on a
high protein diet when the calcium and phosphorus levels are
low.

The changes seen in urinary calcium and renal function

that occurred with the increase of protein intake were
immediate and sustained (49).
In contrast to these results, Spencer et al.

(50,51)

reported that a high protein diet had very little long-term
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effect on urinary calcium,

Rather than a purified protein.

they used meat as the protein source,

One study (50) of 14

adult males, 40-67 years of age, found a dramatic increase
in urinary calcium when the meat protein level was raised
from 1 mg/kg to 2 mg/kg, but after 6-12 days on the
increased protein intake, urinary calcium had declined
sharply.

It continued to decline until 50 - 60 days later

when it reached basal levels.
The reason for the discrepancy in the results of these
studies is not clear, but Spencer (52) suggested that the
use of meat as the protein source results in a
hypocalciuretic action because of the increased phosphorus
which it contains.

Urinary calcium will respond to a change

in phosphorus as fast as it will respond to a change in
protein intake (49).

Spencer et al (52) concluded that

proteins which contain a high phosphorus content do not
cause a loss of urinary calcium in adult humans.

None the

less, the effect of dietary phosphorus has not been totally
resolved.
The relationship of protein to calcium status prompted
other researchers to examine the relationship of vegetarian
diets to bone health, Marsh et al (53) compared lacto-ovovegetarian (LOV) with omnivorous (NV) women.

Each subject

had been on her respective diet for a minimum of 20 years.
By age 80, the LOV had 18% less bone mineral than LOV
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subjects at age 50, while the closely paired NV group had
35% less bone than NV subjects at age 50.

The difference

between the vegetarians and omnivores was statistically
significant after age 60.

No significant difference was

seen in bone mineral content of LOV compared to NV less than
60 years of age.
A similar study in men age 20 - 79 years, found no
statistical difference at any age between vegetarian and
omnivores (54).

Marsh et al (55) suggested that the type

and amount of dietary protein affects bone mass, however she
gave no explanation as to why this occurred only after
menopause.
In another study using 7-day diet records to exam
vegetarian and omnivorous diets. Marsh et al (55) found the
LOV's consumed 898 mg of calcium daily and 1094 mg
phosphorus and the omnivores consumed 712 mg calcium and
1103 mg phosphorus.

This resulted in a significantly higher

(p<0.001) calcium:phosphorus ratio in the LOV.

This study

supports the idea that a LOV diet may be a protective factor
for osteoporosis in that it may provide a higher
Calcium:Phosphorus ratio.
Tylavsky et al (56) found a significant negative effect
of age and dietary protein on bone indices.

The study was

conducted on 287 omnivore women and 88 lacto-ovo-vegetarian
women ranging between 60 and 98 years of age.

Although
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Marsh et al (53) found a difference in bone mass between the
two dietary groups of postmenopausal women, Tylavsky (56)
did not find a difference when "the means of the bone
indices were age adjusted."

The NV reported significantly

greater protein and phosphorus intake than the LOV although
calcium intakes were not significantly different.

PHOSPHORUS
Eighty-five percent of phosphorus in the body is found
in the skeleton (22).

The concentration of phosphate found

in the plasma varies with age.

Normal adult levels are

reached in the third decade of life with a gradual decline
occurring thereafter in men (22) .

In females the levels

decline between ages 20 and 35 and then rise after 40 years
of age which seems to be in relation to menopause,

The

administration of certain hormones such as insulin.
glucagon, and epinephrine reduces the serum phosphate level
(22) .
The food source and intake of phosphorus determines its
efficiency of absorption (20,22).

A greater percentage of

phosphorus is absorbed than of calcium, and the renal
excretion of phosphorus is greater than it is for calcium.
Normal urinary phosphorus excretion is approximately two
thirds of the dietary phosphorus intake.

The majority of

the dietary phosphorus comes from milk, grain and meat
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products.

Food additives also contribute a large amount of

dietary phosphorus.

Calvo et al (57) suggest that the

increased use of snacks and convenience foods has most
likely increased individual phosphorus consumption since the
last food consumption survey was conducted because of the
phosphorus-containing food additives in these items.

An

excessive intake of phosphorus can stimulate the release of
parathyroid hormone which commences the mechanism for bone
resorption (58).
Silverberg et al (59) reported a 26% increase in serum
phosphorus with a 50% increase in parathyroid hormone (PTH)
levels when 13 subjects, 19 to 36 years of age, received a 2
g dose of phosphate orally for 5 days.

The subjects

received an unspecified amount of red meat each day to
maintain their current phosphate intake and four 250 mg
tablets of K-phos Neutral were ingested daily.
received calcium or vitamin D supplements.

No subject

During this time

period, urinary calcium rose on day 1 then fell to 69% below
baseline over the following 3 days.

By day 5, urinary

calcium had risen but was still below baseline. "The decline
in serum calcium was well correlated with the decline in
urinary calcium (r=0.77; p<0.01)."
hours of increased phosphate intake,

PTH levels rose within
The PTH level

increased on day 1 "and remained significantly above
baseline levels through day 5".

This increase correlated
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negatively with the decline in serum calcium (r=-0.84;
p<0.001), however, the mean PTH value remained within normal
limits.
The investigators hypothesized that phosphate is a
skeletal "activator”.

They found that a brief time of

phosphate administration significantly influenced PTH,
urinary calcium, and osteocalcin, markers of skeletal
metabolism.
Calvo et al (57) studied the effects of a high
phosphorus, low calcium diet in 8 men and 8 women aged 18 25 years.

The control diet, which spanned 8 days, contained

820 mg of calcium and 900 mg of phosphorus,

The test diet,

also 8 days in length, contained 420 mg calcium and 1660 mg
phosphorus.

The researchers wanted to see if the PTH levels

were increased by such a diet,

An increase in PTH can

increase bone turnover and reduced peak bone mass could
result if this were sustained.
The test diet resulted in a 22% increase in mean 24-h
serum PTH for the women, while the men had an 11% increase.
There was a significant decrease in 24-h calcium excretion
and a "marked" increase in 24-h urinary excretion of
phosphorus in both males and females while on the test diet.
No change was seen in the glomerular filtration rate (GFR)
and fractional excretion of calcium decreased while
fractional excretion of phosphorus increased.

The increase
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in PTH was the greatest in the young women, but this
increase failed to reverse the decrease in total and ionized
serum calcium caused by the test diet over the period of the
study.
In a following study by Calvo et al (60), 15 women aged
18 - 25 years consumed a basal diet of 800 mg calcium and
900 mg phosphorus for 28 days.

Subjects were then placed on

a 400 mg Calcium, 1700 mg Phosphorus diet for 28 days to
investigate whether or not the PTH levels and their actions
would be sustained over a longer period of time.

They found

a 36% increase in PTH at the end of the 28 days low calcium
period.

Controls who remained on the basal diet showed no

changes.

There was a significant decrease in urinary

calcium and a marked increase in urinary phosphorus with the
test diet.
The previous study by Calvo et al (57) was the first
study to show that the typical consumption of phosphorus
could alter calcitropic hormone levels but it did not
indicate whether or not this response would continue over a
long period of time.

Therefore, the second study (60) was

structured to answer this question,

Both studies found an

increase in PTH, although the second study failed to show an
increase in 1,25 - dihydroxyvitamin D which had occurred in
the pilot study (57).

In the second study, the serum

phosphorus levels at the end of the 28-day test period more
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closely approximated the serum phosphorus levels during the
basal diet than values at the conclusion of the 8-day pilot
study.
The failure of 1,25 - dihydroxyvitamin D to increase
when the calcium intake was reduced to half the original
intake may indicate an impairment of calcium availability
(60).

Should such a condition continue, bone formation may

be compromised.

In order to have optimum bone mass in later

years, young women need to maintain a positive bone balance.
Failure to accomplish this in early life may lead to
osteoporosis in later life.

Optimal nutrition and exercise

may be the best way to prevent or delay osteoporotic
fractures (60).
In contrast to Calvo's studies (57,60), Heaney and
Recker (61) did not find an effect on calcium balance with
an elevation in dietary phosphorus.

They studied 170 women

36-45 years of age who were placed on a diet which matched
their usual intake of calcium, phosphorus, protein and
caffeine.

The study consisted of two 4-day periods.

The

mean calcium intake was 0.660 + 0.342 (SD) g calcium/day
while phosphorus was 1.145 + 0.327 g/day.

They found that

dietary phosphorus made no significant difference in calcium
balance after nitrogen and calcium variations were removed.
However, this study used different methods and the intake of
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calcium and phosphorus were not as extreme as in Calvo's
studies.
Spencer et al (62) also concluded that the absolute
level of dietary phosphorus was not an important factor in
determining calcium balance,

The levels of phosphorus that

were used in their study were 800 mg/day and 2000 mg/day
while calcium intake levels were 200, 800, 1,500, 2,000 and
2,700 mg/day.

They found a significant fall in urinary

calcium during phosphorus supplementation except during the
2,700 mg/day calcium intake,

They determined that the

decrease in calcium excretion was not due to a decrease of
the intestinal absorption of calcium,

Although the

mechanism for a decrease in urinary calcium during a high
phosphorus intake is not clear, the authors stated that the
decrease that was seen in urinary calcium may be "due to a
decrease in bone resorption or to an increase of
mineralization and bone formation".

There was a significant

increase in urinary phosphorus at all levels of calcium and
phosphorus intake. Serum levels of phosphorus and calcium
were unchanged during the high phosphorus intake, however.
In another study conducted by Spencer et al (52) it was
concluded that the higher phosphate intake which accompanies
a meat diet protects against calcium loss.
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SODIUM
The use of sodium chloride (salt) and its possible
connection with an increase in bone loss has been
investigated by several individuals.

In 1959, Hills et al

(63) conducted the first study on human subjects looking at
the possible connection of sodium chloride in the diet and
an increase in urinary calcium.

Since then, studies have

been conducted on animals (64-67) and human subjects (68-75)
to determine whether or not the urinary excretion of sodium
and calcium are related and if so to determine the
mechanisms involved.
Zarkadas et al (76) studied the effects of three levels
of dietary sodium chloride supplements on 17 postmenopausal
women who were consuming their usual diets,

Because the

adaptation of the body to a change in calcium intake can
take from 6-18 months, the calcium intake for these
subjects was maintained at their usual levels which ranged
from 16 mmol to 37 mmol with a mean of 26 ± 1.3 mmol (SEM).
The sodium chloride supplements were 0 mmol, 51 mmol,
or 102 mmol per day for three 5 day experimental periods.
Usual sodium intake was maintained during the study at a
range of 49 - 180 mmol with a mean of 89 + 7.8 mmol.
Urinary calcium excretion was significantly (p<0.01)
increased with 51 mmol and 102 mmol sodium chloride
supplements compared to no supplementation.

There was no
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sigificant difference in urinary calcium excretion at 51
mmol compared to 102 mmol sodium chloride.
The authors concluded that moderate increases in
dietary sodium chloride resulted in increased urinary
calcium excretion in their subjects.

They hypothesized that

if there were no adaptive decrease in renal or fecal
excretion of calcium, the ingestion of 51 mmol or 102 mmol
sodium chloride per day for 10 years by postmenopausal women
would mobilize 7.5% and 10%, respectively, of usual calcium
stores.

This level of intake (3 and 6 g) is within the

range of salt consumption by Americans, which thus could be
a risk factor for osteoporosis.
Goulding (77) found that subjects who had a high sodium
excretion had a higher urinary calcium and urinary
hydroxyproline excretion than those with a lower sodium
excretion.

They also had a higher net bone loss and a

higher turnover of bone than subjects who had a low sodium
excretion.

Postmenopausal women had higher

sodium/creatinine and calcium/creatinine values than
premenopausal women.

Older women may be more affected by a

high salt intake since their absorption of calcium is less
efficient than that of younger women and they might have a
negative calcium balance to begin with (78,79).

High salt

intake can increase sodium excretion and thus alter calcium
excretion.

It is suggested that dietary sodium chloride
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intake should be considered in evaluating bone loss and bone
turnover (77).

METHODS

SUBJECTS
Notices were placed in the School of Public Health,
School of Allied Health, Loma Linda Market, Loma Linda
University Medical Center (appendix A), in the Loma Linda
Trading Post (appendix B) and in the News Notes of the
Schools of Public Health and Allied Health (Appendix C).
Forty-four volunteers called asking for information about
the study and were subsequently contacted.

Initial

screening was done over the phone using two quick methods:
a short calcium intake questionnaire and a brief health
questionnaire on bone and bone-related conditions
(appendices D & E).

If calcium intake was at least 800 mg/d

or if it was not <500 mg and they were willing to take a
calcium supplement for the next 6 weeks, and if they did not
answer yes to any of the diseases in the brief health
questionnaire, they were sent two more questionnaires:

A

Health Habits and History Questionnaire (80) including
subject information, a food frequency and a general medical
history and an exercise questionnaire (appendices F & G).
All volunteers were informed by mail of their acceptance or
nonacceptance to the study.

Twenty-one women were eligible

for the study but only nineteen attended the orientation
meeting.

Two more subjects dropped out after the first few

days of the study due to personal reasons.
Seventeen young women between 21 and 30 years of age
27
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participated in the study.

Thirteen subjects reported

calcium intakes bordering on 600-800 mg/d and were put on
calcium supplements at least 6 weeks before the start of the
study to assure that their calcium intakes were greater than
800 mg/day.

The other four had regular dietary calcium

intakes of more than 800 mg/day and did not require
supplementation.

Calcium supplements were in the form of

calcium carbonate or calcium lactate.
All subjects were within +20% of their ideal body
weight according to the 1959 Metropolitan Life Insurance
Height-Weight Tables (81).

None exercised excessively.

subjects were healthy and had normal ovarian function.

All
None

had any bone or bone-related disease, thyroid problem or
known metabolic conditions.

Oral contraceptive agents were

not used by any of the subjects.

All subjects were

nonsmokers and none had any history of drug or alcohol
abuse.
The orientation meeting was conducted two days before
the study began.

Each subject was notified of the meeting

twice by mail and once by telephone.

The purpose of the

study, methods of sample collection and diet recording were
all explained in depth at this time.

Each subject was given

a packet containing the computerized analysis of their
Health Habits and History Questionnaire, lists of high and
low calcium foods (appendix H), sample menus (appendix I),
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an April-May calendar (appendix J), diet record sheets
(appendix K) and instructions on how to do 24-hour urine
collections (appendix L) and how to fill out the diet record
sheets (appendix M).

All subjects read and signed a consent

form and the Subject's Bill of Rights (appendices N & 0).
Subjects who completed the study were given $150
compensation for their time and effort.

STUDY PROTOCOL
Anthropometries
The weights of subjects were determined with indoor
clothing without shoes, on a balance beam scale following an
overnight fast of a minimum of 12 hours.

Weights were

recorded to the nearest quarter pound and were converted to
kilograms for reporting.

Subjects were weighed at baseline

and at the conclusion of the low calcium and repletion
periods.
Standing heights were measured without shoes using
standard techniques.

Heights were measured to the nearest

sixteenth inch and were converted to centimeters for
reporting.
Diet
The 34-day study was divided into 3 dietary calcium
periods: 1) five days with daily calcium intake >800 mg
calcium /day (Ca/d) for collection of baseline data;
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2) twenty-two days on a low calcium diet <300 mg Ca/d and 3)
seven days repletion with > 800 mg/d calcium intake.

During

the low calcium period subjects were given a phosphorus
supplement, Neutra-phos-K (Willen Drug Company, Baltimore,
MD), to assure that they continued to consume as much
phosphorus as they did during the regular calcium intake
period.

The difference between each subject's phosphorus

intake during the baseline period and the average of the
first 3 days on the low calcium period determined how much
Neutra-phos-K each subject took.

Before this was

determined, subjects were instructed to take 3 capsules per
day (250 mg phosphorus/capsule).

Calcibind, a calcium

binder of cellulose sodium phosphate (Mission Pharmaceutical
Company, San Antonio, TX), was used to further challenge the
body by lowering calcium absorption.

Five grams of

Calcibind was ingested 30-60 minutes after meals.
Compliance with Neutra-Phos-K and Calcibind protocol was
checked by information in the diet records and by counting
the number of capsules remaining at the conclusion of the
low calcium period.
Subjects recorded everything consumed each day
throughout the study.

The diet records were analyzed for

calories, protein, sodium, calcium and phosphorus using the
1989 version of the Nutritionist III computer program (NSquared Computing, Silverton, Oregon).

Nutrient content of
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foods not included in the Nutritionist III database were
determined from Bowes and Church's Food Values of Portions
Commonly Used (82) or from food labels in grocery stores.
Subjects chose their own food and were responsible for
maintaining the appropriate dietary calcium level for each
period.

They were called frequently during the study to

encourage compliance.
Specimen Collection
Fasting blood, 2nd morning void, and 24-hour urine
specimens were collected twice during baseline and on days
2, 3, and 22 of the low calcium period and on days 3 and 7
of repletion (see Figure 1).

It should be noted that blood

was drawn at the beginning of each day and therefore values
for day 2 were approximately 24 hours after beginning the
low calcium period.

Values for day 3 were approximately 48

hours after initiating either the low calcium or repletion
diet.

Each subject signed up for a time to have their blood

drawn between 6:30 a.m. and 8:00 a.m. and were instructed to
come in at the same time for each of the blood drawings.
Two 10 ml red top tubes of blood per subject were drawn by a
certified phlebotomist using the vacutainer method,

Blood

was placed in a refrigerator at 4° C within 3 0 minutes and
was centrifuged within 90 minutes of drawing,

Serum was

aliquoted into vials and frozen at -70° C at the Mineral
Metabolism Research Assay Laboratory, Jerry L. Pettis
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FIGURE 1. Days of dietary periods on which blood and urine samples
were collected.
w
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Veterans Administration Hospital (Loma Linda, CA)

(VAH).

Samples were sent to the Nichols Institute (Nichols
Institute Reference Laboratories, San Juan Capistrano, CA)
where they were analyzed for serum calcium.
Twenty four-hour urine samples were collected in VWR 3liter 24-hour urine specimen bottles containing 1 gram of
boric acid as preservative.

Second urine voids were

collected separately in VWR 8 oz specimen containers.
Volumes of collections were measured and aliquots of both
urine samples were delivered to the VAH and immediately
assayed for urinary calcium and creatinine,

Aliquots were

frozen at -20° C for later analyses of phosphorus.
Assays
Serum and urinary calcium were determined by standard
atomic absorption methods (83).
Other biochemical indices were also determined,
including osteocalcin, parathyroid hormone, urinary cAMP,
hydroxyproline, calcitriol, serum and urine creatinine,
tartrate resistant acid phosphatase, serum and urine
phosphorus, and skeletal alkaline phosphorus and are
reported elsewhere (84).
Statistical Analysis
Results are presented as mean + SD for descriptive data
of subjects and dietary intake and as mean + SEN for the
values of biochemical parameters which were determined in
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duplicate and triplicate.

Analyses were done using the

Statistical Package for the Social Sciences (SPSS/PC+) (85).
Each subject served as her own control.

Paired t-tests were

used to test for significant differences between periods and
collections.

Correlations were performed to determine

strength of relationships between variables.

RESULTS

The Caucasian females in this study ranged in age from
21 to 30 years of age with a mean value (±SD) of 24 + 4
years (Table 1).

One subject was eliminated from the study

due to lack of compliance.

The subjects' mean height was

163.68 + 3.86 cm with a range from 158.2 to 170.8 cm
(Table 1).
The weights at baseline, at the end of the low calcium
period and after seven days repletion are shown in Table 2.
Eleven subjects lost weight during the low calcium period.
The mean weight lost of those 11 subjects was 1.68 + 1.27
kg.

However, one subject lost 5 kg.

This subject became

ill during the low calcium period and this contributed to
her weight loss.

Excluding this subject, the mean weight
Four subjects gained a mean of

loss was 1.36 ± 0.70 kg.

1.62 ± 0.93 kg during the low calcium period,

Eight

subjects gained weight during the one week of repletion
while six lost weight,

Again, one subject became ill during

repletion and lost 2.7 kg.

Excluding this subject, the mean

weight lost during repletion was 0.61 + 0.43 kg.

The mean

weight was not significantly different at the end of the low
calcium period or after repletion when compared to baseline.
The mean caloric intake of the subjects was signifi
cantly lower during the low calcium time period (p<0.05)
than either baseline or the repletion levels (Table 3).
35
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Table 1.

Subj ect

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
Mean + SD

Age, height, and weight at baseline for
each subject

Age
(years)

22
21
23
21
29
25
30
21
26
30
22
29
21
22
25
22
24 + 4

Height
(cm)

Weight
(kg)

161.93
158.75
166.69
163.20

50.45
48.86
50.23
61.14

165.42
158.12
161.93
170.82
163.20
158.27
165.74
160.02
167.32
167.64
166.37

64.55
47.95
53.18
57.05
57.50
60.91
62.95
60.45
61.14
61.82
66.14

163.69 ± 3.85

57.62 + 6.01
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Table 2.

Weight (kg) of subjects

Subject

Baseline

Study Day

(Day 1)

1
2
3
4
5
6

7
8
9
10
11
12
13
14
15
16
Mean ± SD

Low Calcium
(Day 27)

Repletion
(Day 34)

50.45
48.86
50.23
61.14

50.10
47.50
48.60
61.48

50.23
47.73
49.32
60.23

64.55
47.95
53.18
57.05
57.50
60.91
62.95
60.45
61.14
61.82
66.14

67.04
47.84
51.82
55.00
56.36
58.64
65.00
59.09
62.73

66.59
48.64
49.09
55.82
57.27
58.64
65.45
58.30
62.61
57.16
63.64

57.62+6.01

56.82
64.09
56.81 ± 6.54

56.71 + 6.42
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Table 3.

Calories
kcal

Mean (SD) daily nutrient intake

BASELINE

LOW CALCIUM

REPLETION

1691 (428)

1392 (367) *

1724 (560)

Protein
gm

59

(21)

Sodium
mg

2608 (728)

Calcium
mg

1117 (307)

Phosphorus
mg

993 (356)

44

(15) *

2083 (687) #
279

(79) **

1105 (282)

* significantly different from baseline and repletion p<0.05
** significantly different from baseline and repletion p<0.001
# significantly different from baseline p<0.05

62

(27)

2370 (960)
1166 (346)
1092 (443)
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Protein and sodium intakes were also significantly lower
(p<0.05)

(Table 3).

Phosphorus intake was not significantly

different at any time period.

This was due to Neutra-phos-K

supplements which were used to maintain usual phosphorus
intake during the low calcium period.
The mean calcium intake during the intervention period
fell to less than 300 mg/day which was significantly
different from baseline and repletion (p<0.001)
Figure 2).

(Table 3,

The ability of the subjects to reach and

maintain this level of calcium intake was essential for the
study.
Serum calcium was significantly different from baseline
on day 2 (p<0.001) and day 3 (p<0.05) of the low calcium
diet but on day 22 of the low calcium period it was not
significantly different from baseline.

Values during the

repletion period were not significantly different from
baseline (Table 4, Figure 3).
Urinary calcium was significantly reduced during the
low calcium time period in comparison to baseline (Table 4).
During the repletion period, urinary calcium values exceeded
the value at baseline, but only the value on the last day of
the study was significantly higher than baseline (Table 4,
Figure 4).
Calcium intake was significantly correlated with the
intake of kilocalories, protein, and sodium (Table 5).

The
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Table 4.

Biochemical parameters in serum and urine#

Repletion

Low Calcium

Baseline
period days

1

2

2

3

22

3

7

study days

1

2

7

8

27

30

34

Serum Calcium
(mg/24 h)

9.6
(0.09)

9.3** 9.3*
(0.08) (0.09)

9.6
(0.12)

9.7
(0.09)

9.6
(0.09)

(mmol/L)

2.40
(0.02)

2.32** 2.32** 2.40
(0.02) (0.02) (0.03)

2.42
(0.02)

2.40
(0.02)

30** 75*
(6.1) (13.1)

196
(24.5)

205*
(20.0)

0.8** 0.7** 1.9
(0.1)
(0.2)
(0.3)

4.9
(0.6)

5.1
(0.5)

Urinary Calcium
(mg/24 h)
(mmol/d)

177
(19.8)
4.4
(0.5)

32**
(5.6)

# mean (SEM)
* significantly different from baseline p<0.05
** significantly different from baseline p<0.001
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Table 5.

Correlation of calcium intake with intake
of kilocalories, protein, and sodium

Nutrient Intake

Calcium Intake

*

Kilocalories

Protein

Sodium

0.67*

0.62*

0.51*

Pearson correlation coefficient, p<0.001
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intakes of calcium, protein, and sodium were each correlated
with urinary calcium excretion (Table 6).
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Table 6.

Correlation of nutrient intake with urinary
calcium excretion

Nutrient Intake

Urinary Calcium

Calcium

Protein

0.78*

0.52*

* Pearson correlation coefficient, p<0.001

Sodium
0.33*

DISCUSSION

The nutritional data gathered from our subjects prior
to the study was used to evaluate each person's nutritional
intake with the main focus being calcium consumption.

Data

from the Health Habits and History Questionnaire was also
used in the evaluation and elimination process of each
prospective subject.

Subjects who consumed a large quantity

of alcohol or who used tobacco were eliminated from the
study since alcoholism and tobacco use have a detrimental
effect on bone maintenance (12).

Whether a moderate intake

of ethanol can affect bone maintenance has not been
established thus far, but we eliminated it as a possible
confounding variable.
Food frequency, diet records, and a simplified calcium
intake form were used to assess dietary intake in the
present study.

Angus et al (86) evaluated methods for

assessing calcium intake and found that a food frequency
questionnaire is a useful way to assess the intake of
specific nutrients in large numbers of subjects.

Willett et

al (87) evaluated calcium intake along with 17 other
nutrients by the use of diet records for one year in 27
males and females aged 20-54 years.

The subjects

completed a food frequency questionnaire containing 116 food
items 18 months later.

There was not a marked difference in

the reported mean calcium intake when the one year food
records were compared with the food frequency questionnaire.
47
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Basiotis et al (88) found that a minimum of 35 days of
diet records are needed to estimate the "true average"
intake of calcium for an individual female.
days was the average necessary.

Eighty-eight

Food energy required a

minimum of 14 days, phosphorus 19 days, protein 23 days and
sodium 36 days,

However, the number of days required to

estimate the average true intake of calcium for groups of
females was only 7 days.
Subjects recorded their diets every day throughout the
duration of the present study,

Thus, we have some assurance

of an accurate estimate of true calcium intake among our
subjects.

Although fewer days would have been adequate for

an estimation of the nutrients that were being examined, it
was thought that daily recording would serve as a reminder
of the need to maintain low calcium intake.

Recording each

meal for the 34 days of the study also gave a clearer
picture of each subject's intake since most of the subjects
were students and food intake can change dramatically due to
exams or busy schedules.
The mean decrease in calcium intake seen during the low
calcium time period demonstrates that free-living subjects
can be taught to modify their dietary intake.

Although most

studies utilize a metabolic unit, and this is desirable,
dietary compliance can be achieved in free-living subjects
with careful instruction and monitoring.

49
The caloric intake decreased dramatically during the
low calcium time period in comparison to baseline and
repletion (Table 3).

There was an 18% decrease from

baseline during low calcium intake and a 19% increase in
kilocalories upon repletion.

Subjects had been informed of

the importance of limiting calcium intake.

It is likely

that the caloric decrease evidenced by a decrease in
absolute intake values, as well as the correlation with
calcium intake, took place because of the extreme
limitations placed by the subjects on food consumption in an
effort to control calcium intake.
The decrease in calcium intake was also correlated with
a decrease in protein.

A significant part of the subjects'

baseline protein intake came from dairy products and
legumes.

Although most of the subjects were not

vegetarians, many ate meals in the campus cafeteria which
features vegetarian menus.

When these foods were

eliminated, dietary protein also decreased.

Calvo et al

(60) and other researchers (9,11,50,62) did not report such
a decrease because their subjects' diet was controlled in a
metabolic unit.

Since a metabolic unit not available to us,

the ability of the subjects to reach and maintain a low
calcium intake was essential to the success of the study.
The reported nutrient intake as well as the metabolic
changes provide evidence they did so.
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The sodium intake was significantly decreased by 20%
from baseline during the low calcium time period, but was
not significantly different from repletion,

The correlation

of sodium intake with calcium intake is not unexpected since
dairy products contain a fair amount of sodium,

When these

items are eliminated, sodium intake will also decrease
unless consumption of food items with a high sodium content
is increased during this time.

Why the sodium level at

repletion was not significantly different from the low
calcium time period was not determined, although it was
increasing toward baseline levels.
Dietary records indicated high compliance with use of
Calcibind.

The full impact of Calcibind on calcium

absorption is not known, but it was used to help decrease
the level of calcium availability even further than was
accomplished by the low calcium diet.
The level of dietary phosphorus was controlled by
supplementation with Neuta-phos-K during the low calcium
period.

Dairy products are a major source of phosphorus in

the diet so a decrease in phosphorus intake was expected
during this period.

Because a decrease in phosphorus could

affect the biochemical response to low calcium intake the
level of phosphorus was kept constant throughout the study.
In this study, a rapid and significant decrease in
total serum calcium concentration was seen by the beginning
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of the second day of the low calcium period,

By the 22nd

day on the low calcium diet, serum calcium values had
returned to baseline.

During the repletion period the serum

calcium values did not differ from baseline values.

This

finding is in contrast to reports by Calvo et al (60).
After 28 days on 400 mg of calcium, they found total serum
calcium still significantly decreased in comparison to
baseline values (9.61 + 0.07 vs 9.38 + 0.08, p<0.05).
Despite the significantly (p<0.002) elevated level of serum
PTH at 28 days, the level of serum calcium had not returned
to normal.

Serum phosphorus was partially corrected during

this time period, but Calvo et al (60) could not explain why
the premenopausal subjects could not correct the serum
calcium levels.

Our study differed from theirs in that they

were investigating the effect of high phosphorus and low
calcium and we were investigating the response to low
calcium and normal levels of phosphorus.
There are several possible explanations for the return
of serum calcium to baseline levels which occurred even
though calcium intake remained low.

An increase in the

efficiency at which calcium was absorbed could account for
the increase in serum calcium before the end of the low
calcium time period.

However, calcitriol, the major

stimulus for increased efficiency of absorption, had
decreased to near baseline values by the end of the low
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calcium period although PTH remained elevated (data shown
elsewhere, 84).

Urinary calcium excretion remained

significantly below normal values and would contribute to
increasing the serum calcium concentration.

An increase in

bone resorption could also contribute to serum calcium
levels, as could a decrease in bone formation.

Further

analysis of biochemical parameters indicative of bone
metabolism will help to identify the factors involved.
Urinary calcium excretion responded rapidly to
decreased intake.

Dawson-Hughes et al (89) studied nine

females consuming 2000 mg calcium per day for 8 weeks and
300 mg calcium for the following 8 weeks.

They found a

prompt, significant increase in fractional 47Ca retention
which peaked the first week on the low calcium diet,

The

retention fraction declined after week one but significantly
increased again after weeks 4 and 8 on the low calcium diet.
The mean PTH concentration increased significantly (p<0.005)
and remained at this level throughout the two months of the
low calcium diet.

A significant (p<0.0001) and continued

decrease in urinary calcium was found throughout the low
calcium time period.
If total serum calcium decreases, a decrease in
diffusable calcium also occurs.
the filtered load of calcium.

This leads to a decrease in
The decrease seen in urinary

calcium levels was no doubt due partly to the decrease in
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serum calcium and the resulting decrease in filtered load
and partly to the action of PTH causing an increase in
fractional tubular reabsorption of calcium.
Urinary calcium values had returned to baseline by day
3 of repletion,

However, a significant (p<0.05) increase in

urinary calcium excretion was seen on day 7 of repletion.
It is possible that the body did not respond as rapidly to
the increase in calcium intake during repletion as it
previously had to decreased intake and this resulted in an
over-shoot of calcium excretion in the urine.
Lewis et al (90) found in their 56-day study of 8 young
males that increased calcium intake produced a decrease in
the absorptive efficiency of calcium and a decrease in the
"efficiency of fractional tubular reabsorption of calcium by
the kidney".
calcium.

This resulted in an increase in urinary

The study protocal of Lewis et al differed from

the present study in that their basal dietary calcium
consumption of 700 mg was increased to 1578 mg calcium.

The

56-day study was divided into four 14-day periods during
which various sources of supplemental calcium were tested
with measurements made only at the end of each 14-day
segment.
Urinary calcium was significantly correlated with
calcium, protein, and sodium intakes (p<0.001)

(Table 6).

During the low calcium period, dietary calcium, protein, and
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sodium were significantly reduced as was the urinary calcium
The reduction of the sodium and protein intake is

level.

not unexpected because high calcium containing foods often
contain considerable sodium and protein.
The correlation of dietary factors with urinary calcium
was greater for calcium than for the other two nutrients
(Table 6).

It is to be expected that dietary calcium will

produce a greater effect on urinary calcium excretion than
will other dietary components,

The relative importance of

the dietary factors in the present study to urinary
excretion of calcium remains to be determined in further
data analyses.

SUMMARY
Although calcium intake was sustained at <300 mg/d
throughout the low calcium period, serum calcium
concentration had returned to baseline values by the
conclusion of the 22-day low calcium period.

At this

sametime it appeared that urinary calcium was returning
toward baseline values, although it was still significantly
lower than baseline.

This may indicate that the body had

established a new homeostatic state wherein calcium
excretion remained somewhat depressed in order to normalize
serum levels.

However, had the study been prolonged,

urinary calcium excretion may have returned to baseline.
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Further study with more frequent sample collection for a
longer period of time will be necessary to answer this
question.

We have extended previous findings by reporting

not only the decrease in urinary calcium excretion during
low calcium intake, but also the rapid recovery upon calcium
repletion.
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APPENDIX A

A STUDY ON THE
EFFECTS OF A LOW CALCIUM
DIET ON BONE METABOLISM

IF YOU ARE:

V''

Interested in being part of research

Female, not using oral contraceptives

Between 20-30 years of age

Healthy

Caucasian

Call Dr. Pat Johnston, DrPH at extension 4657 or leave your name and
telephone number with Jackie Lorenz (same extension) and we will call
you back with the details. You will be paid $150 upon completion of the
study.
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APPENDIX B

FEMALE RESEARCH SUBJECTS NEEDED. 20-30 year olds needed for
research proiect directed by Patricia Johnston, DrPH.
Subjects must have high calcium intake, be Caucasians who
don't use oral contraceptives, willing to adjust calcium
intake, collect urine and have blood drawn . Study lasts 6
weeks. $150 for subjects who finish, If interested,
contact Jackie or Dr. Johnston at 824-4657.
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APPENDIX C

VOLUNTEERS SOUGHT FOR STUDY OF BONE METABOLISM
How does a low calcium intake affect bone metabolism in
healthy young women? According to Pat Johnston, Dr.P.H.,
Associate Professor of NUTR, the relationship is still
unclear. That's why she is doing a research project to
study the biochemical markers of bone metabolism as calcium
levels are varied.
Dr. Johnston is seeking volunteers for the six week study.
You're eligible if you're healthy, a Caucasian woman, age
20-30, and not using oral contraceptives. Research subjects
will need to decrease their calcium intake to under 300 mg.
per day for three weeks. They will give weekly 24-hour
urine specimens and blood samples. Rewards: each
participant gains $150 and a good deal of satisfaction.
Interested? Call ext. 4657.
Co-investigators include graduate students Ellen Imperio and
Nancy Roberts along with Arch Taylor, Ph.D., of the Pettis
VA Hospital.
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APPENDIX D

RATE YOUR DAILY CALCIUM INTAKE
Please indicate your usual daily intake of the listed foods.
No. of
servings

Food

Calcium, mg

8 oz of milk

X 300

1/2 cup of yogurt

X 200

1 oz. slice of cheese

X 200

4 oz. tofu

X 130

1/2 cup of cottage cheese

X 100

1/2 cup of ice-cream

X 100

1/3 cup of custard

X 100

1/2 cup of greens
X 100
(kale, collards, not spinach)

TOTAL

1/2 cup cooked dried beans

X

50

almonds (12-15 nuts)

X

40

1 egg

X

25

bread, bisquits, muffins

X

25

1/2 cup of vegetables

X

20

1/2 cup of fruit

X

15

4 oz. meat

X

10
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APPENDIX E

HEALTH QUESTIONNAIRE
Name
1.

Phone number
Have you ever been told by a doctor that you had any of the
following conditions?
Osteoporosis

No

Yes

Osteomalacia

No

Yes

Rickets

No

Yes

Renal disease/stones

No

Yes

Osteogenesis imperfecta

No

Yes

Malabsorption

No

Yes

Diabetes

No

Yes

Thyroid disease

No

Yes

Diuretics
(If yes, name

No

Yes

Anticonvulsants
(If yes, name

No

Yes

Antacids
(If yes, name.

No

Yes

Cortisone

No

Yes

Thyroid hormone

No

Yes

3.

Do you use oral contaceptives?

No

Yes

4.

Date when last menstrual cycle began

5.

Are your menstrual cycles regular?

No

Yes

2.

Are you taking any of the following?

(If no, describe
)
6.

Are you pregnant?

No

Yes

7.

Are you lactating?

No

Yes
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APPENDIX F

i

}

HEALTH HABITS AND HISTORY QUESTIONNAIRE
This form asks you a variety of questions about your background, environment, and habits, which may
affect or be related to your health. The information you provide will help scientists to understand more about
the causes of disease.
This questionnaire will take about 40 minutes to complete. Please fill in the information requested, or
place a check in the appropriate space. A few questions may be similar to ones you have answered before,
but please do not skip any questions for this reason. If you are not sure about an answer, please estimate.
If you have any questions or would like help filling it out, please call
at
. Please return this questionnaire by________________
for your time and your contribution to this research.
Month

TODAY'S
DATE;

0»t

. We thank you

Year

u

I

is

THIS SPACE
FOR
OFFICE USE

i

1

Please PRINT YOUR NAME (name of study participant)
i

1
17

LAST

FIRST

31

FEMALES:

MIDOU

40

MAIDEN

S3

«___

In what STATE (or country, if not U.S.) were you bom?

Sut« Cod*

-m-

SOCIAL SECURITY NUMBER:

This information is completely voluntary. It will be used only to refer to ttatisacal records maintained by the
National Center for Health Statistics, in order to determine how health practices may be related to how long
people live. For studies conducted by the National Institutes of Health, this information is collected under the
authority of section 405(b)(1)(A) of the Public Health Service Act. 42 U S C. 2S4(b)<lXA).

ADDRESS:

I

u

Li
33

STREET

cmr

4*

STATE

52

1

A
MO*

j

34

ZIP

'

___

Sure Cod*

41

TELEPHONE:
i

What is your relationship to the person enrolled in the study?
1____Self

2____ Spouse

3____Relative

4____ Other

B
Jilo
Version 02.1. March. 1987. CEN.ALI.YR.2

-1-

71

THIS PAGE FOR OFFICE USE
PLEASE CO TO SEXT PACE
Information for coder*:
Columns 1-10 arr identical on each 'card' They are omitted after page 2. but should be repeated on each card.
Col. 80 is blank on each card.
Enter number of the response which was checked (e g.. 1 for male. 2 for female).
For those questions in which a quantity is entered (e g., yean), code as entered.
“9"-Not Sated or Don't know. Leave no blanks. (Blanks are permitted in name and address fields on p. 1. andoccupaoon field on p 9).
P 1, Col. 64-65. Col. 62-63r Use sate codes shown below.
P. 3. Co! 11-17: Indude century of birth: MM DO YYY.
P. 3. Q 10: For each vitamin, code # pills in first two columns: code day, week, etc., in third column (1 - day, 2 - week. 3 - month.
4 > year); code mg(p«l! in fourth column, using codes shown at bottom of p 3. 1/ more than one 'other vitamin' is checked,
code >8.
P 5-6: Code as shown on p. 4.
P. 7. Q 14; Code first two columns of each food using codes at bottom of p.7, or additional codes from codebook or database. Code
remaining four columns as shown at bottom of p i.
P 8, Col. 71-18: No-Yes in 1st column: # times in 2nd col (8*8 or more); age in 3rd—4th col.
P. 8. Col. 46-47. 50-51: Use codes at bottom of p. 8.
Sate codes:
01 AL Alabama
49 WV West Virginia
13 ID Idaho
37 OK Oklahoma
25 MS Mississippi
02 AX Alaska
50 W1 Wisconsin
14 IL Illinois
26 MO Missoun
38 OR Oregon
03 AZ Arizona
39 PA Pennsylvania
51 WY Wyoming
15 IN Indiana
27 MT Montana
04 AX Arkansas
16 IA Iowa
52 PR Puerto Rico
28 ME Nebraska
40 R! Rhode Island
05 CA California
53 VI Virgin Islands
17 KS Kansas
29 NV Nevada
41 SC South Carolina
06 CO Colorado
30 NH New Hampshire 42 SD South Dakota
54 CU Guam
18 ICY Kentucky
07 CT Connecticut
19 IA Louisiana
31 NJ New Jersey
43 IN Tennessee
55 Canada
08 DE Delaware
20 ME Maine
44 TX Texas
32 NM New Mexico
56 Cub*
09 DC Distnct of Col.
33 NY New York
57 Mexico
21 MD Maryland
45 UT Utah
10 FL Florida
22 MA Massachusetts
59 Remainder of World
46 VT Vermont
34 NC North Carolina
11 CA Georgia
99 Unknown or blank
23 MI Michigan
35 ND North Dakota
47 VA Virginia
12 HI Hawaii
24 MN Minnesota
48 WA Washington
36 OH Ohio
Information for proper use of analysis program:
For use with the Personal Computer analysts program, the questionnaire must be keyed in 80-column lines, with the ID field in
columns 1-10 of each line, and a line-identifying letter in column 79 of each line, starting with 'A' and progressing evenly upward.
For use with the mainframe program, the ID and line-ID requirements are less rigid. See Health Habits and History Questionnaire
information package for further instructions.
Version 01 of this questionnaire (this version) differs slightly from earlier versions. To use the diet analysis program with this version,
you must select the "Nonstandard" option ("STANDQ■ N"). and provide the program with the following information, when
prompted:
Number of characters • 960
Posibon of vanabies:
Card Col.
Card Col.
Card Col.
54
Name
A
17
67
Type of cooking fat
Amt. of weight change
J
J
56
Fat on vegetables
C
18
First special diet
C
70
J
Sex
Intake of vitamins
C
43
C
20
Second special diet
c 71
Intake
of
multiple
vits.
44
Height (ft.)
47
C
L
43
Whether eats skin
J
Height (in.)
Intake
of
single
vits.
C
53
L
44
48
Whether rats fat
J
69
Weight
Intake of other vits.
C
L
46
Freq. of cooking fat
51
J
Types of restaurants
Weight change
C
72
Unit of cooking fat
53
J
68
J
In addition, if you set VEGADI ■ Y, tefl it J61 when prompted.
In addition, if you set ADOSALT • Y. tell it J 49 when prompted.
In addition, if you set COLOCER ■ Y. tell it J 58 when prompted.
In addition, if you set FRTADf « Y. tell it J64 when prompted.
Number of food fields ■ 12
Col.
# foods
Field Card
CoL
# foods
Field Card
Field Card
CoL
# foods
1
9
59
5
O
17
C
11
15
F
11
5
17
2
D
10
H
11
75
1
4
6
G
11
7
3
7
11
I
11
11
E
12
7
C
31
4
I
5
E
12
43
63
4
59
1
8
E
All 96 foods included? No
Number not included • 3
Which ones •
Number of extra foods ■ 3
1 Food: Card D col. 71
Food code: Card I
2 Food: Card C col. 27
Food code: Card I
3 Food: Card I col. 39
Food code: Card I

6 8 20
col. 67
col. 69
col. 71

Number of open-ended foods » 6
Open-ended m/ormahon surts in Card J col. 11.
If you modify this questionnaire, you must change the above vanabies to correspond with your revised version.
•2-
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PERSONAL INFORMATION, HABITS
1. When were you bom?

Month

/

i------

7

Day

u

Y«ar

2. How old ut you? ___ years

il

3. Sex: 1__Male 2 ;__ Female

2D

4. Race or ethnic background:
1__ White, not of Hispanic orgin
2__ Black, not of Hispanic orgin
3__ Hispanic

4___American Indian/Alaskan native
5__ Asian
6__Pacific Islander

21

5. Please circle the highest grade in school you have completed:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 +
6. What is your marital status?

1__ Single
2__Married

22

3__Widowed
4__ Divorced/Separated

24

7. How many times have you moved or changed residences in the last ten years? __times

25

8. Have
youAbout
smoked
at old
least
100you
cigarettes
in your
1 cigarettes
No 2 fairly
Yes regularly?^^
If Yes
IF YES:
how
were
when you
first entire
startedlife?
smoking

27

___ years old
On the average of the entire time you smoked, how many cigarettes did you smoke per day?
___ cigarettes per day
Do you smoke cigarettes now? I_No 2__ Yes
IF NO: How old were you when you stopped smoking? ___ years old
IF YES: On the average, about how many dgarettes a day do you smoke now?cigarettes
9. Have you ever smoked a pipe or dgars regularly?

28

30
32
S

i

If Yes

1__No 2___Yes

35
37

IF YES: For how many years? ___ years
About how much? ___ pipes or cigars per

31

40
(dav or week)
t
2

I

10. During the past year, have you taken any vitamins or minerals?
1
No 2
Yes, fairly regularly 3
Yes. but not regularly

!

If Yes.

What do you take fairly regularly? # of PILLS per DAY. WEEK.
etc.
Multiple Vitamins
One-a-day type
pills par
Stress-tabs type
pills per
How many milligrams
I Therapeutic. Theragran type
pills per
.i Other Vitamins
or IUs per pill?
Vitamin A
_____ IL! per pill
piOs per
Vitamin C
-------- mg per pill
pills per
Vitamin E
_____ IU per pill
pills per
Calcium or dolomite
_____ mg per pill
pills per
' Other (What?) 1__ Yeast 2___ Selenium 3___ Zinc 4___ Iron 5___ Beta-carotene
6__ Cod liver oil 7___ Other ___ _________________________________
Please list the brand of multiple vitamin/mineral you usually take:

43

44
47
SO
S3____

57
61____

65____
64

-JFOR OFFICE USE
Q 10. mg or IU: 1 -50-100

2 - 200-250

3 - 400-500 4-1000

5 - 5000 6-10.000

7 - 20.000-25.000 8 - 50.000 9-0’nk.

73

11. Are you on » special diet?
1___ No 2____ Weight loss 3____ For medical condition
6
Low cholesterol 7___ Weight gam

4____ Vegetarian

I

5____ Low salt

h)

12. How often do you eat the following foods from restaurants or fast food places?
RESTAURANT FOOO

1
Almost
evwv day

2
2-4 timet
a week

3
One* a
w*«k

4
1-3 time*
a month

OFFICE USE

5
HO timet
a rear

4
1-4 time*
a ytar

"I
7
N*v<rr. or let*
Itvan one* a ytar

i
I

!

Fried chicken

72

Burgers
Pizza
Chinese food
Mexican food
Fned fish
Other foods

!

73

I I

7<

i

75
76
77
78

13. This section is about your usual eating habits. Thinking back over the past year, how often do you
usually eat the foods listed on the next page?

j

First, check (/) whether your usual serving size is small, medium or large. (A small portion is
about one-half the medium serving size shown, or less; a large portion is about one-and-a-half
times as much, or more.)

I
|

C
7S 80

Then, put a NUMBER in the most appropriate column to indicate HOW OFTEN, on the average,
you eat the food. You may eat bananas tuner a week {put a 2 in the 'week" column). If you never eat
the food, check "Rarely/Never." Please DO NOT SKIP foods. And please BE CAREFUL which col
umn you put your answer in. It will make a big difference if you say "Hamburger once a day"
when you mean 'Hamburger once a week"!
Some items say "in season." Indicate how often you eat these just in the 2-3 month time when that
food is in season. (Be careful about overestimating here.)
Please look at the example below. This person
1) eats a medium serving of cantaloupe once a week, in season.
2) has 'A grapefruit about twice a month.
3) has a small serving of sweet potatoes about 3 times a year.
4) has a large hamburger or cheeseburger or meat loaf about four times a week.
5) never eats winter squash.
EXAMPLE.
Medium
Serving
Cantaloup* (in season)

V« medium

; Grapefruit

<’A)

Sweet potatoes, yams

Vi cup
1 medium
'A cup

i Hamburger, cheeseburger, meat loaf
f Winter squash, baked squash

PLEASE GO TO NEXT PACE
FOR OFFICE USE
On the following two pages.
code the four characters for each
food as follows:

Your
Serving
Size
SlM! L

vl

V1

How often?

* t i| Jfs!

2 I f J ii

i

7£
5

-4-

H
M-2
1-3
NS-9

No.
Tune*
NS-W

5T-.
Wk-2
Mo-3
Yr-4
N*v-5
NS-4

If respondent places a checkmark in the 'How often' columns,
do not unput* '01', once. Instead, code ‘99'. Not Stated. If
respondent does not check a portion sue. do not impute
medium, but code '9".
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FRUITS 4 JUICES
EXAMPLE - Appte^. .pplewuce. p»»r>
, Appi«. «ppleaeuct. peer.
Ban. nM
Peaches, apncots (canned, frozen or dned. whoie year)
Peaches, apncoo, nectannea (fresh, in season)
' Cantaloupe (in season)
I Watermelon (in season)
Strawbemes (ftesh, in season)
f
■

Oranges

i Orange jwce or grapefruit ;mce
Grapefruit
Tang, Start breakfast dnnka
r
Other fruit pikes, fornfied fruit dnnka
Any other fruit including hemes, hurt cocktail
VEGETA SUES
String beans, green beans

How often?

Your

Medium

I

Servingi

Saving

;

j

; * ;

oma use
k.;

Six. ■ i f I 8 I J ! ; : 1 j|
i a ; ? i a ; > Jz;

S M: L
| (1) or'A cup
! (I) or VS cup
1 medium
1(1) of 'A cup
11 medium
l VSi medium
1 slice
VScup
1 medium

z

—i

;

i

i

t

i

U____
IS____

• I 23____
19 —

T

27____
i

31 __

I5 —

6oe- glasa

(V^)
16 ot. glasa
feoa. glass
'A cup

O____
*7____
I
51____

i

i
i

|s'Mi i

'A cup
'A cup
Chili with beans
V«cup
[ Other beans such as baked beans, pmtos. kidney beans. limas v«cup
1
Com
A cup
i Winter squash, baked squash
A cup
j Tomatoes, tomato juice
(1) or 6 oz.
Red chiK sauce, taco sauce, salsa puante
ITblsf. sauce I
{ Broccoli
A cup
Cauliflower or brussei sprouts
A cup
Spinach (raw)
v«cup
Spinach (cooked)
A cup
I
Mustard greens, turnip greens, coHirds
A cup
i Cole slaw, cabbage, sauerkraut
A cup
j Carrots, or mued vegetables containing carrots
A cup
1
Green salad
1 med. bowl
l i
i
Salad dressing, mayonnaise (including on sandwiches)
2 Tbtsp.
French fnes and fried potatoes
y«cup
I
i
Sweet potatoes, yams
A cup
I
Other potatoes, including boiled, baked, potato salad
(1) or A cup
| Rice
A cup
Any other vegetable, including cooked onions, summer squash A cup
j Butter, margarine or.other fat on vegetables, potatoes, etc. 2 pats
I
MEAT. FISH. POULTRY 4 MIXED DISHES
S M L
i
| Hamburgers, cheesetairgers, meat loaf
1 medium
; Beef—steaks, roasts
4 ox.
T
T
Beef stew or pot pie with carrots, other vegetables
11 cup
Liver, including chicken livers
4 oz.
Pork, including chops, roasts
2 chops or 4 oz.
Fried chicken
2 sm. or 1 Ig. piecej
Chicken or turkey, roasted, stewed or broiled
12 sm. or 1 Ig. piece) |
Fried fish or fish sandwich
14 oz. or 1 sand.
[
i
Tuna fish, tuna salad, tuna casserole
A cup
Shell fish (shnmp, lobster, gab, oysters, etc.)
j (3) '4 cup or 3 oz. ’
i
; Other fish, broiled, baked
!4 oz.
Spaghetti, lasagne, other pasta with tomato sauce
llCTIP
Pizza
2 slices
| Mixed dishes with cheese (such as macaroni and cheese)
1 cup

I55"
59____

Da .WkiMoj Yr N»
l

Peas

-5-

I

1

43____
47____

n___
D
75____
-----ril
11____
15____
I

19____
23____
27____

! 31____
35____
39____

I

i

I
i

t

I

43____
47____
51____
55____
i 59____
i
43____
47____
; 7i____
It,---------- I
79 it
15_________

Da ,WV Mo- Yr Ne
19____
23

27____
31____
35____
39____

43____
47
51____
55____
59____
43____
47____
71____

75

LUNCH nTMS
'
I
{
i

LverwurM
Hot dogs________
Hem, lunch me»a
Vegeable soup, vegetable beef, rmmtrooe. tometo soup
Other soups
BREADS / SALTY SNACX5 / SPREADS
i Biscxuts. muffins, burger rolls find, fast foods)________
I White breed (including sandwiches), begtls. nc.. ersekrn
D«rk bread, induding whole when, rye, pumperruckel
Com bresd. com muffins, corn tortillas
1 Saity snacks (mch is chips, popcorn)
Pesnuts. pesnut buttrr
Butter on bread or tods
Marianne on bread or roQs
i Gravin made with meat drippings, or white sauce
i
BREAKFAST FOODS
High fiber, bran or gronola cereals, shredded wheat
Highly fortsfied cereals, such as Product 19, Total, or Most
Other cold cereals, such as Com Flakes. Rice Khspin
Cooked cereals
Sugar added lo cereal
1 egg » small
Bacon
Sausage

SWEETS
Icecream
Doughnuts, cookies, cakn. pastry
Pumpkin pie, sweet potato pie
' Otherpies
Chocolate candy
Other candy, jeflv, honey, brown sugar
DAIRY PRODUCTS
• Cottage cheese
' Other cheesn and cheese spreads
Flavored yogurt
Whole milk and bevs. with whole milk (not md. on cereal)
2% milk and bevs. with 2% milk (not ind. on cereal)
Skim milk. 1% tndk or buttermilk (not md. on cereal)
beverages
Regular soft drinks
Diet soft dnnks
Beer
Wine
Liquor

‘

|
j
|

Decaffeinated coffee
Coffee, not decaffeinated
Tea (hot or iced)
Lemon in tea
Non-diary creamer m coffee or tea
Milk in coffee or tea
Cream (real) or Half-and-Half in coffee or tea
Sugar ;n coffee or tea
Arofical sweetener in coffee or tea
Glassn of water, not counting in coffee or tea

How often?

Your
Serving'
Site I
s m l:

Medium
Serving
12 siicn

•

OFHCI USE

-S I . 15:

i l l il

ftk

1 a

I

i

'Zdop
12 siicn
! 1 tned. bowl
l med. bowl

i

»

I
i
I

Wk;Mo' Yr Nv!
1 med. piece
2 siicn. 3 crocks !
2 siicn
1 med. piece
2 handfuls
2 Tblsp.
2 pats
2 pats
2 Tblsp.
!

i

1

i

!

I

!
!

:

27____
31___
! 35

i

:

„
I

31____
55___
59____

i

!
S MIL

39____

t ! U____
. •*;__

;

i

;

1.1

r

F
75___
------- 79 *
11____
IS___
19___
23____

'

jPajWVMoi Yr .Nvj

11 med. bowl
\ 1 tned. bond
1 med. bowl
i
1 med. bowl
i
2 teaspn.
2 eggs ■ mediumi |
2 siicn
2 pattin or links (
iS'mil;
1 scoop
j 1 pc. or 3 cookini , i
11 med. slice
1 med. slice
small bar. 1 ox.
13 pc. or 1 Tblsp. 1 i
S MIL
16 cup
;
12 siicn or 2 ox.
1 cup

i

1 S3____

▼

1

67____
: 71____
G
1 75____
---11____
: is____
I
19____
23____

I

i.

Da Wh|Mol Yr Nr i

|

• 27___
31____
35____

T
i

39____

T
I

1

;

I.
I

43____
47___

Da Wk Moi Yr Nv

31____
55____
59____

4.

. 8 ox. glass

i

63____

8 ox. glass

! 67____
71____

8 ox. glass

j 12 ox- can of bottle;
12 ox. can or bottle'
12 ox. can or bottlej
1 med. glass
1 shot
1 med. cup
1 med cup
1 med. cup
1 teaspn.
j 1 Tbisp
1 Tblsp.
I
11 Tblsp.
[ 2 teaspn.
j 1 packet
[ 8 ox. glass

S ;M L
i
I

Da WkiMo> Yr N*i

75_________»

1
I

!

T

■

v

ii------------15________

■

-6>

' 19_________

♦
I

' 23_________

!
i

i

35____
I 39____

!

i

1

I

I
i

1

43____
47____
51____
55___
59____
63_______

1 67 ±±±±JL±. .

I
~ 79 ac
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14. Think about your diet over the last year and the responses you have just made on this questionnaire. Are there any
foods not mentioned which you ate at least once a week, even in small quantities, or ate frequently in a particular
season? Consider other meats, breakfast foods, catsup, green chilies or jalapenos, avocado (guacamole), Mexican
dishes, Chinese or other ethnic foods, other fruits or vegetables, as well as nutritional supplements (bran, etc.).
Please take a look at the list of foods at the bottom of the page.
1
How
Your
OFFICE USE
FOOD
Servinf
SUe

Code

Often?

S 'M I l

Amovina

Week !

Day

11
17

23
29
35
41

l
SeldocvNevcf

2
Sometime*

3
OftetvAJway*

15. How often do you eat the skin on chicken?
How often do you eat the fat on meat?
How often do you add salt to your food?
How often do you add pepper to your food?

♦7
48

49

50

16. How often do you use fat or oil in cooking?
For example, in frying eggs, meat or vegetables?_____times per

SI

day. week, month

17. What do you usually cook with? 1__ Don't know or don't cook 2___ Soft margarine
3 — Stick margarine 4 — Butter 5__ Oil 6___Lard, fat back, bacon fat
7__ Pam or no oil

54

18. What kind of fat do you usually add to vegetables, potatoes, etc?
1 — Don't add fat 2 — Soft margarine 3__ Stick margarine 4___ Butter
5 — Half butter, half margarine 6__ Lard, fatback, bacon fat

56

19. If you eat cold cereal, what kind do you eat most often?

58

20. Not counting salad or potatoes, about how many
vegetables do you eat per day or per week?

61
vrftublM

day. w**k

fruia

day. wcrfc

21. Not counting juices, how many fruits do you
usually eat per day or per week?

I*

64

22. Have you gained or lost more than five pounds in the past year? (You may check more
than one answer.)
* —
2 — Lost 5-15 lbs. 3 — Lost 16-25 lbs. 4__ Lost more than 25 lbs.
3 — Gained 5-15 lbs. 6 — Gained 16-25 tbs. 7__ Gained more than 25 lbs.

67

68

•7-
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DO YOU EAT THESE ONCE A WEEK?
**aJ. Iam6

toTu

01
OB
M
OS

mu*d Jah w/m*at
miaad JnA mctlickm
Chm*** Jiahv*
44«ucan diatw*
07
walond ct*o4*
X
nrtnvd b*ana or Wan bumaoa J*
PoUah or 'tatian laurap*
10
crram ioup*
II
nuodk*
12

iiuuni SiviUui. irwtrvcal
pudding
mdkihjkc
udwr Jury product
ortwr drtMft. iw««t
tour crriiu. dips
Jtti uUd dmung
cJSup

(run chilm. ,*l4p*no«

n
a

onnna
tumnwr tquaah

S

aaparafu*
»w**t grran pappan
iwaat r*d pappan
baan tproua
avocado. fu*cjmo4*

24
9
16

II

a

a

M

pm*app4t or pin*app<* ituct
pruna* or prun* u«rr

41
42

o

44
43
46
47
44
*1
*0

HK
on norm uicr cocktail
P*P*»
mango**
papava*
Njp*vdr» or caataba malon
d-»dri» or >mon uicr
nun and trrda
bnn
odirr vrfftaM* fruit
oahrr not m«nnon*d Sat*

94

*3

<*>

na
w
*0

*1
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MEDICAL INFORMATION

OFFICE USE

23. In the past five yean, how many times have you been hospitalized?
(if female, omit childbirths) ___ times
24. Have you ever had any of the following
tests or treatments?

i

2

NO

YES

70
I

Jt IF YES.
HOW MANY
AGE AT FIRST
TIMES?
TREATMENT

X-ray treatments for acne, nngworm,
enlarged tonsils, adenoids, thymus . . .

n

Treatment with radium, cobalt, or other
radioactive isotopes ..............................

73

Upper GI series (x-ray of stomach after
dnnking white liquid)...........................

11____

Lower GI series (Barium enema)............

■13_____

25. Have you ever been told by a doctor that you had any of the following conditions?
i
2
DONTT
i
J
NO
YES
NO YES KNOW

i
j
I
I

J

73 SO

Kidney disease
Bladder disease
Liver cuthosts
Hepatitis
Stomach ulcers

Heart disease or anpna
Heart attack
High blood pressure
Stroke
Tuberculosis
Chronic bronchitis or
emphysema
Asthma
Hay fever
Diverbculosa

DONT
KNOW
1

-■

■

: 19
! 21

I 23
i 23
I 27

T

Rheumatoid
arthritis

I 29

Other arthritis

! 31

Osteoporosis
fractured hip

J

Prostate trouble

i Rectal/colon polyps
Chronic colitis
Diabetes
Thyroid condition

Abnormal Pap smear
Skin cancer

I 33
! »
I 37
I 39

I <1

Leukemia
1 Other cancer

j

! O
: 43

If yes to leukemia, skin, or other cancer, fill in below:
What kind of cancer? (Lung, breast, etc.)

Year 1st Diagnosed

i 4*-----|

What kind of cancer? (If you had a second)

Year 1st Diagnosed

i

30
(See codes
below)

I

26. In the past year, have you had
Bleeding or sore gums............
Bruise easily ...........................
Nosebleeds ..............................

I

2

1

2

NO

YES

NO

YES

Difficulty seeing in the dark . . .
Frequent or chronic fever..........
Frequent constipation or
hemorrhoids............................

34
36

> »

PLEASE GO TO NEXT PAGE
FOR OFFICE USE
Yr

<31—SUdrWr
02—Sorw
01 8r»m
OS—Srml
OS—C»tv»
OS—Coton
07—EooplUfUt
Ot—Krdiwy

0*—Uvw
1(V—Lrukcnu*
U—Lunn, brond>—
12—Lvmphoivu. *dudinf ModfJura
13— Mouth, oral
14— Ovarv
13—^«ncr*aa
th—IVoauit

17—(tectum
IS—Hui—U«Unonw
IS—Skift-Noi nwUncxTvi < Be Ml or tqiMmowi)
2>—Shuv-N<M tpvcUM
21—SromecS
2—ThyrouJ
3—L’lrrm
2*—Ottwr

78

OCCUPATIONAL INFORMATION

OFFICE CSE

27. What is your current employment status? Check the one that applies to the greatest percent of
your time.
7__ Other
4 ___Disabled, unable to work
1__ Employed
2__ Homemaker
5__ Unemployed
6__ Student
3 ___Retired

]

to

28. What has been your usual occupation or job — the one you have worked at the longest?
(For example, carpenter, executive, salesman, foreman, waitress, truck driver)
JotVoccupabon _

*1
70

Years in this job
In your work, did you spend more tune

1__ indoors

2___ outdoors?

(Please check one.)

|

72

29. In your work, have you ever been exposed for a ytar or more to any of the following?
t

NO

2
YES

I
NO

DON'T
KNOW

[ Asbestos
Radiation
Welding
Coal tar. soot, pitch,
creosote, asphalt
Mineral, cutting or
lubricating oil
Benzidine, betana phthyUmme
Benzene
Isopropyl otl
Dyestuffs
i Arsenic

2
YES

DONT
KNOW

Iron foundry
Nickel smelting
Underground mining
Lumber industry, or
heavy wood dust
Rubber or cablemaking
industry
Chemxal or plastics
industry
Pesticides, herbicides
Mustard gas
Chromium
Cadmium, beryllium,
vinyl chloride

73
75
77

K
------- 7»80

11
LJ
15
17
19
21
23

FAMILY HISTORY
30. Have any close relatives had cancer? 1__ No 2___ Yes
IF YES. please fUl this out for each blood relative who had cancer. Include your natural parents,
sisters and brothers, daughters and sons, grandparents.
One RELATIVE per
line (Mother,
son, etc.)

PLEASE CO TO NEXT PACE
FOR OFFICE USE
U-l
F-2
Oe
*•3
CF-7

s-»

ot-a

Circle one
1
Alive
Alive

2
Dead
Dead

Alive

Dead

Alive
Alive

Dead I
Dead

If Alive. If Dead,
give
give age
ige
at death

Age at
Diag
nosis

Type of Cancer

26 See below
i
1

-9Me

0U czxM*
Seep I

25

IM.

Ret

26
35

AV
Od

*»»

0»

A(t

79
OTHER HEALTH FACTORS

OFFICE USE

31. How tail are you? ___ feet____ inches

pounds

32. How much do you weigh?

O

33- What is the most you have ever weighed?

pounds

49

34. About how many times have you gone on a diet to lose weight?
(1)

(D

__ Never

(3)

___1-2

(4)

__ 3-5

IS)

__ W

__ 9-11

(4)

__ 12 or more times

32

35. How many hours of sleep do you usually get at night?
(2)

(i)

__ 6 hours or less

(4)

(3)

___7 hours

___8 hours

___9 hours or more

33

36. How often do you feel under stress which makes you tense or worried, or causes physical
problems such as stomach or bade trouble or headaches?
(4)
<J)
(i)
(3)
a>
__ Rarely or
__ Every day
___Several times
__ Several times
__ Several times
never
a week
a year
a month

54

37. Here is a list of active things that people do in their free time. How often do you do any of
these things?
I

l

)

4

5

MORE THAN
ONCE A
WEEK

ABOUT
ONCE A
WEEK

AFEW
TIMES A
MONTH

A FEW
TIMES A
YEAR

RARELY
OR
NEVER

Active sports..............................
Doing physical exercises..........
Jogging or running....................
Swimming or taking long walks .
Gardening, fishing, hunting . . .
Something else_____________ _

55
36
57
58
59
40

38. How many dose friends do you have? (People that you feel at ease with, can talk to about
private matters, and can call on for help.)
(5t
(4)
<D
m
(3)
__ None
__ lor 2
__ 6to9
__ 10 or more
__ 3 to 5
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How many relatives do you have that you feel dose to?
__ None

___lor 2

__ 3 to 5

__ 6to9

__ 10 or more

62

How many of these friends or relatives do you see or talk to at least once a month?
__ None

__ 1 or 2

__ 3to3

__ 6to9

__ 10 or more

63

39. How often do you participate in the following groups or activities?

Go to church or temple............
Participate in group meetings or
activities (such as dubs, PTA, pro
fessional, labor or service groups) .

I

2

2

4

5

MORE THAN
ONCE A
WEEK

ABOUT
ONCE A
WEEK

AFEW
TIMES A
MONTH

AFEW
TIMES A
YEAR

RARELY
OR
NEVER

..............

..............

..............

..............

.............

64
l

_______

_______

_______

_______

_______
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Please take a moment to fill in any questions you may have skipped.

V.riton #

THANK YOU VERY MUCH for taking the time to fill out this informahon. The answers you have
given will be very useful in interpreting the results of this study, and in helping to understand
and control disease. Your participation is sincerely appreciated.

Coder

Reviewed by___ ________________________
•10-

JL i.
7i

?7 ~

l
79 SO
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APPENDIX G

EXERCISE QUESTIONNAIRE
3. When you do vigorous exercise,
how long do you spend at each
session?

1. Does your work or daily activity
primarily involve: (Check only
one.)

s

l( I Sitting
*{ ] Standing
’( ) Walking or other active
exercise
*( ] Heavy labor (such as
lifting heavy objects)
*{ J Other (please specify):

7

8

]
]
]
j
j

Very 1-2 times
Seldom
per wk

*t
*(

J
]

*(
M

1
J
J
)

*[

]

*[

8

6. How many MINUTES would
activity PER SESSION?
0-5
min.

0-15 minutes
16-30 minutes
31-45 minutes
46-60 minutes
Over 60 minutes

8

>( ] Am not presently engaged
in such a program
2( ] Less than 1 month
>( j 1-2 months
*( j 3-6 months
s( j More than 6 months

Seldom or never
Less than 1 time per week
1 to 2 times per week
3 to 5 times per week
6 or more times per week

5. In your LEISURE TIME,
VIGOROUS activities?
Never

]
]
j
j
]

4. For how long have you been en
gaged in a regular program of
vigorous exercise several
times a week?

2. Outside of your normal work or
daily responsibilities, how
often do you engage in VIGOROUS
exercise which markedly in
creases your breathing such as:
Vigorous walking, cycling, run
ning, swimming, etc.?
>(
2(
’{
»(
*(

i(
2(
>(
*(
>(

6-15
min.

10

U

n

16-30
min.

31-45
min.

Ml
Ml
Ml
Ml
Ml
M 1
Ml

*(
M
*(
*(
'[
*[
‘l

how

often do you

include

the

following

3-6 times Every
per wk
day

H
K
*1
K

1
1
J
1

•i J

H 1
H 1

s[
s(
*(
s(
’(
s(
*1 J

] Walking or hiking
j Running or jogging
J Bicycling/stationary cycling
j Swimming
j Tennis
1 Vigorous gardening(spading)
Other (Specify) _____________

you estimate you usually

spend

in

each

46-60
Over
min. 60 min.

*( 1 Walking or hiking
•( j Running or jogging
*(
j Bicycling/stationary cycling
*( j Swimming
•{ 1 Tennis
•( 1 Vigorous gardening (spading)
•( 1 Other (Specify) _____________
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APPENDIX H

HIGH CALCIUM CONTAINING FOODS

FRUIT JUICE DRINKS

CANDY

Fruit Punch, from powder.
33 mg
Crystal Light 8 fl oz
Fruit Punch drink, from
powder, 2 tsp in 1c H20 41 mg
Lemonade, from powder
71 mg
8 fl oz
Lemonade, from powder. Aspartame
sweetened 8 fl oz
51 mg
Orange drink, from powder. Crystal
Light
8 fl oz
57 mg

Peanut Butter Chips,
Reese's 1/4 c
Peanut Butter Cups,
Reese's 2 pcs

WATER
Bottled, Perrier 6.5 fl oz 26 mg
Mineral, La Croix 12 fl oz 20 mg
CANDY
Caramello, Cadbury 1 oz
Caramels
1 oz
Caramels v/ nuts
1 oz
Chocolate Chips, Bakers
1/4 cup
Chocolate Coated Almonds
1 oz (6-8 almonds)
Fudge, Caramel & Peanuts
1 oz

58 mg
42 mg
40 mg
65 mg
58 mg
51 mg

Nougat & Caramel
1 oz
36
Chocolate Coated Raisins
1 oz
43
Chocolate Kisses, Hershey
1.5 oz (9 pieces)
83
Kit Kat Water, Hersney
1.625 oz bar
101
Krackel Bar, Hershey
1.65 oz bar
95
Milk Chocolate
1 oz
65
Milk Chocolate Bar, Hershey
94
1.65 oz bar
Milk Chocolate w/ Almonds
65
1 oz
Milk Choc Bar w/ Almonds,
116
1.55 oz bar
Hershey
Mr Goodbar, Hershey 1.85oz 58

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

(COnt.)

47 mg
40 mg

CEREALS
Cream of Wheat, inst
44 mg
3/4 c, ckd
Cream of Wheat, inst
Mix fc Eat, Flavored
40 mg
1 pkt prep
Cream of Wheat, quick
3/4 cup
38 mg
ckd
Cream of wheat, reg, ckd
38 mg
3/4 cup
94 mg
Maypo, ckd 3/4 c
Oatmeal, inst
163 mg
1 pkt
Quaker
Oatmeal,
100 mg
1 pkt
Oatmeal, inst w/
apples 6 cinn
158 mg
1 pkt prep
Oatmeal, inst w/
bran & raisins
1 pkt prep
173 mg
Cheerlos, General Mills
1 1/4 cup
48 mg
Crispy Wheats & Raisins,
General Mills
47 mg
3/4 cup
Fortified Oat Flakes,
2/3 cup
33 mg
Post
Granola, homemade
32 mg
1/2 cup
Kretschmer Sun Country
v/ almonds or w/
46 mg
raisins 1/2 c
Heartland, Natural
38 mg
1/2 cup
Life, cinn, Quaker
60 mg
2/3 cup
Most, Kell ogg's
43 mg
2/3 cup
Quaker 100% Natural
76
mg
1/2 cup

!£!,

82

CEREALS

FROZEN DESSERTS

(cont)

Total, General Mills
1 cup
Wheaties, General Mills
1 cup

48 mg
43 mg

American, Processed
1 oz
Blue
1 oz
Brick 1 oz
Brie
1 oz
Cheddar 1 oz
Cheddar, grated 1 c
Cottage Cneese, creamed
1 cup
Cottage Cheese, 1% fat
1 cup
Cottage Cheese, 2% fat
1 cup
Cream Cheese 2 Tbsp
Cream Cheese, light
2 Tbsp (1 oz)
Parmesan, grated
1 Tbsp
Sour Cream, cultured
1/2 cup

10 pcs

mg
mg
mg
mg
mg
mg

126 mg

Cream, Heavy,
1/4 cup
Cream, Light,
1/4 cup

155 mg
23 mg
38 mg
69 mg
56 mg

155 mg

1 c

67 mg
103 mg

Caramel Gran Slam, New
58
Trail 1.8 oz bar
Honey & Oats Dipps, Quaker
30
1 oz bar
Mint Choc Chip Dipps,
Quaker 1 oz bar
30
Peanut. Choc Covered, New
Trail 1.3 oz bar
40

mg
mg
mg
mg

PUDDINGS
Banana Cream, from inst
147
mix, Jell-0 l/2c
Bread. Homemade 1c
289
Chocolate, from inst mix
374
1 cup
Pistachio, from inst mix
149
Jell-0 1/2 c
Tapioca Cream, homemade
173
1 cup
Vanilla, from inst mix
147
Jell-0 1/2 cup
Vanilla, homemade
298
1 cup

mg
mg
mg
mg
mg
mg
mg

EGGS. EGG DISHES
40 mg
40 mg

CUSTARDS
Baked, Homemade

176 mg

138 mg

CREAMS t CREAM SUBSTITUTES
Whipping
Fluid
Whipping
Fluid

Orange 1 c

176 mg

GRANOLA DESSERTS
124
150
191
52
204
815

SNACK FOODS
Cheese Straws

Vanilla, reg 1 cup
Ice Milk, Vanilla
1 cup
Pudding Pops, Jell-0

SherEe?,

CHEESE t CHEESE PRODUCTS

(cont)

297 mg

FROZEN DESSERTS
French Vanilla, soft serve
1 cup
236 mg

Omelet, plain
47
1 large egg
Scrambled v/ Milk & Fat
47
1 large egg
Duck egg, whole
45
1 egg
Turkey egg, whole
78
1 egg
Souffle, Cheese, homemade
191
1 cup
Souffle, Spinach
230
1 cup

mg
mg
mg
mg
mg
mg
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CAMMED ENTREES

EGG SUBSTITUTES
By Type, frzn
1/4 cup
By Type, powdered
0.35 oz
By Brand, Country Morning,
Land O'Lakes 1/2 c
By Brand, Scrambled, Land
O'Lakes 1/2 c
By Brand, Scramblers,
Morningstar, 1/4 c

44 mg
32 mg
52 mg

(cont)

Noodles & Chicken, Bounty
61 mg
7.5 oz
Spaghetti w/ Meatballs &
53 mg
Tomato Sauce 1 c
Tamales. Wolf Brand
68 mg
scant cup

77 mg
HOMEMADE ENTREES
46 mg

ENTREES t MEALS
Burgers, ckd, made w/ burger
stuffin, Oscar Mayer:
Bacon ft Cheese
1 burger
75
Mexican Style
90
1 burger
75
Mushroom 1 burger
109
Pizza
1 burger
Macaroni & Cheese, prep
Kraft 3/4 cup
123
Pasta Shells & Cheese, prep,
VeIvetta 3/4 cup
186
Pizza, Cheese, from Contadina
Pizzeria Kit:
Thick Crust
1/4 pizza
63
Thin Crust
1/4 pizza
44

mg
mg
mg
mg
mg
mg

mg

SI

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

EAST FOODS

mg

CANNED ENTREES
Beans, Baked w/ Bacon
6.9 oz
120
Beans, Baked w/ Beef
1 cup
119
Beans,Baked w/ Franks
1 cup
123
Beans , Baked w/ Pork
1 cup
133
Beef Ravioli's, Franco-Amer.
7.5 oz
38
Chicken a la King, Swanson
45
5.3 oz
Chili-Mac, Bounty
7.8 oz
74
Chili w/ Beans 1 c
119
Macaroni & Cheese 1 c
199

Beef, Dried, Chipped, Ckd,
257
Creamed 1 cup
Chicken a la King
127
1 cup
60
Chop Suey 1 cup
Macaroni & Cheese
362
1 cup
274
ster Stew 1 c
zza. Cheese
144
1 piece
78
Salmon Patty 3.5 oz
Spaghetti in Tomato Sauce
80
1 cup
Spaghetti v/ Meatballs
& Tomato Sauce
124
1 cup
56
Tuna Patty 3.5 oz
582
Welsh Rarebit 1 c

mg
mg
mg
mg
mg
mg
mg
mg
mg

Bacon Cheeseburger
1 Sandwich
Burrito 1
Cheeseburger
1 reg sandwich
Cheeseburger v/ 4 oz
Meat 1 sandw.
Chili 1 cup
Coleslaw 1/2 cup
Enchilada
1
Fish Sandwich
1 large sandw.
Ham ft Cheese Sandwich
1 sandwich
Hamburger w/ 4 oz meat
1 reg sandwich
Hot Chocolate
6 fl oz
Omelet w/ Ham & Cheese
2 eggs

116 mg
191 mg
136 mg
237
70
44
97

mg
mg
mg
mg

61 mg
217 mg
75 mg
43 mg
116 mg
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FAST FOODS

FRPIT t VEGETABLE JPICES

(cont)

Pancakes w/ Butter &
Syrup 3 pancakes
Pizza, Cheese 1 si
Pizza, Pepperoni
1 slice
Roast Beef Sandwich
1 sandwich
Shakes 10 fl oz
Chocolate
Strawberry
Vanilla
Taco 1
Tuna Submarine Sandwich
1 sandwich

122 mg
220 mg
196 mg
60 mg
319
320
344
109

mg
mg
mg
mg

74 mg

FISH. SHELLFISH
Bass, Black, Baked
4 oz
96
Carp, ckd by dry heat
3 oz
44
Catfish. Channel, Breaded
6 Fried 3 oz
37
Clams, Breaded 6 Fried
3 oz (9 small)
54
Clams, Canned 3 oz
78
Cod, Atlantic, Dried &
Salted 3 oz
136
Crab, Alaska King, ckd by
moist heat 3 oz
50
Herring, Atlantic, ckd by
dry heat 3 oz
63
Kingflsh, Ckd 3.5 oz
80
Lobster. Northern, ckd by
moist heat
3 oz
52
Mackerel, Jack, Cnd
1 cup
458
Ocean Perch, Atlantic, ckd
by dry heat 3 oz
117
Oysters, ckd by moist heat
3 oz (12 med)
76
Perch , ckd by dry heat
3 oz
87
Salmon, Pink, canned w/
bones 3 oz
181
Shrimp, Breaded & Fried
3 oz (11 large)
57
Trout, Ra inbow, ckd by
dry heat
3 oz
73

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

Carrot Juice, end
6 fl oz
Pineapple Juice, end
8 fl oz
Prune Juice, end
8 fl oz
Tangerine Juice, fresh
8 fl oz
V-8 Vegetable Cocktail
no salt added
6 fl oz

44 mg
42 mg
30 mg
44 mg
31 mg

FRPIT8
Boysenberries, frzn,
unsweetened 1 c
36
Cherimoya, Raw
1 med
126
Cherries,frzn, sweetened
1 cup
31
Currants. European Black,
raw 1/2 cup
31
Currants, Zante, Dried
1/2 cup
62
Elderberries, Raw
1 cup
55
Figs, Dried 10
269
Gooseberries, Raw
38
1 cup
Guava , Strawberry, raw
1 cup
52
Loganberries, frzn
1 cup
38
Mixed Fruit, dried
3.5 oz
38
Mulberries, Raw
1 cup
55
Orange, Navel, Raw
1 med
56
Orange, Valencia, Raw
1 med
48
Papaya, Raw
1 med
72
Peach, Dried, Sulfured
10 halves
37
Pear, Dried, Sulfured
10 halves
59
Pineapple, end, heavy
syrup 1 cup pcs
35
Pineapple, end,
peck
1 cup pieces
34

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
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GRAIN FRACTIONS

BREADS

Corn Meal Mix
1/6 c
60 mg
Corn Meal, White. Degermed
enr , self-rising
1/6 cup
109 mg
Corn Meal, White. Degermed
unenr, self-rising
1 cup
409 mg
Corn Meal. White, Whole Gr
Self-Rising 1 c
402 mg
Corn Meal, Yellow, Degermed
unenr, self-rising
1 cup
409 mg
Masa Marina de Maiz, Quaker
1/3 cup
77 mg
Potato Flour 1/2 cup
30 mg
Rye Flour. Dark 1c
69 mg
Soybean Flour
1 cup:
Defatted
241 mg
Full Fat
175 mg
Low Fat
165 mg
Soy Meal, Defatted
1 cuj
297 mg
Wheat
our. All Purpose
Enr, Pillsbury's Best
1 cup
238 mg
Wheat Flour, Bread.
Pillsbury's Best
1 cup
236 mg
Wheat Flour, Gluten
1 cup
56 mg
Whole wheat 1 cup
49 mg

Wheat Bread 1 si
Wheat Bread, Toasted
1 slice
White Bread 1 si
White Bread, Toasted
1 slice
Rich's Dough, Baked
2 slices
Pancake, enr. Plain,
homemade 1 4"
English Muffin, Plain
1 muffin
Bran Muffin, homemade
1 muffin
Corn Muffin, from mix
1 muffin
Corn Muffin, homemade
1 muffin
Com Tortillas, enr
1 tortilla
Flour Tortilla
1 Tortilla

GRAIN PRODOCT8
Biscuits, from mix
1 biscuit
Biscuits, homemade, unenr
1 biscuit

58 mg
34 mg

BREADS * BREAD PRODOCTS
Boston Brown Bread, end
1 piece
41
Bread Crumbs, dry, grated,
1 cup
enr
122
Corn Bread, from mix
1 piece
133
Corn Bread w/ enr corn meal
homemade 1 pc
90
Pita Pocket 1
31

mg
mg
mg
mg
mg

(COnt)
30 mg
30 mg
30 mg
30 mg
110 mg
27 mg
92 mg
54 mg
96 mg
45 mg
42 mg
46 mg

MEAT ANALOGUES
Burger Mix, Millstone
66
1 oz
Chicken Nuggets, frzn
41
Loma Linda 5 pc
Chik-Patties, frzn, Loma
41
Loma Linda 1
Fripats, Worthington
77
1 piece
Grillers, Morning Star
66
1 patty
Leanies, Worthington
41
1 link
Ocean Fillet, frzn,
45
Loma Linda 1
Sizzle Burger, frzn,
49
Loma Linda 1
Stakelets, Worthington
63
1 pJlQCQ
Swiss Steak w/ Gravy, end
34
Loma Linda 1
Vege-Buraer, no salt added
end, Loma Linda
43
1/2 cup

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
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MEATS. LUNCHEON

SALAD DRESSINGS

Frankfurter, Chicken
1 frank
43 mg
Frankfurter, Turkey
1 frank
60 mg
Meat Spread, Ham & Cheese
1 oz
62 mg

Butternilk, from mix. Good
Seasons 1 Tbsp
16 mg
12 mg
Blue Cheese 1 Tbsp

MILK. YOGURT. ETC
Buttermilk, Cultured
8 fl oz
Condensed, Sweetened, end
1 fl oz
Evaporated, Lovfat, end
Carnation 4 fl oz
Lovfat. 1% Fat
8 fl oz
Lowfat. 2% Fat
8 fl oz
Lowfat Yogurt v/ nfdm
Fruit Flavor
8 fl oz
Hot Chocolate
Water from
3/4 tsp in 6 fl oz
Eggnog 8 fl oz
Cocoa Mix. Powder
1 oz pkt

iuxP W/

285 mg

SOUPS (canned Condensed)
Celery, Cream of
1 can
Cheese 1 can
Mushroom, Cream of
1 can
Tomato 1 can

98 mg
284 mg
78 mg
32 mg

108 mg
318 mg

SUGARS. SYRUPS

300 mg

Molasses 1 Tbsp
Barbados
Blackstrap
Light
Dark
Sugar, Brown
1 cup not pekd
Syrup, Maple 1 Tbsp
Sorghum 1 Tbsp

297 mg
314 mg
96 mg
330 mg
93 mg

NUTS k NUT PRODUCTS
Almond Butter 1 Tbsp
43
Almond Meal 1 oz
120
Almond Paste 1 oz
65
Almonds, Dried
1 oz (24 nuts)
75
Almonds, Barbegue,
Blue Diamond 1 oz
92
Brazilnuts, Dried
1 oz (8 med)
50
Coconut milk 1 cup
40
Filberts, Dried 1 bz
53
Sesame Butter 1 Tbsp
64
Sesame Seeds, Whole, Dried
1 Tbsp
88
Soybean Nuts, Dry Roasted
1/2 cup
232

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

49
137
33
58

mg
mg
mg
mg

123 mg
20 mg
35 mg

VEGETABLES
Artichoke, boiled
47
1 med
Artichoke Hearts, boiled
33
1/2 cup
Beans, canned, Campbell's
95
7.9 oz
Beans, end, Mexican
Van Camp's 1 c
75
Baked Beans 1 c
130
Baked Beans, homemade
155
1 cup
Broccoli, Boiled
89
1/2 cup
Broccoli, frnz, chopped,
47
boiled 1/2 c
Butter Beans, end, Joan
40
of Arc 1/2 c
Cabbage, Chinese, Boiled
1/2 c shredded
79
Chard, Swiss, boiled
1/2 c chopped
51

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
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VEGETABLES

MI8CELIANE0PS

(cont)

Garbanzo Beans, Boiled
80
1 cup
Garbanzo Beans, end
78
1 cup
Chickory Greens, Raw
90
1/2 cup chopped
Collards, Boiled
148
1 cup chopped
Collards, Frzn, boiled
1/2 cup chopped
179
Great Northern B eans,
Boiled 1 cu
121
Great Northern Beans,
139
Canned 1 cup
Kale, Boiled
47
1/2 cup chopped
Kale, Frzn, Boiled
90
1/2 cup chopped
Mungo Beans, Boiled
1 cup
95
Mustard Greens, Boiled
1/2 cup chopped
52
Navy Beans, Boiled or
Canned 1 cup
128
Okra, boiled
1/2 c slices
50
Pink Beans, Boiled
1 cup
88
Pinto Beans, Boiled
1 cup
82
Rhubarb, frzn, raw
1 cup
266
Rhubarb, frzn. ckd,
sweetened 1/2 c
174
Tofu, Raw 1/2 c
130
258
Tofu, Raw, Firm l/2c
Spinach, Boiled l/2c
122
Acorn Squash, Baked
1/2 c cubes
45
Butternut Squash, Boiled
1/2 c cubes
42
Sweet Potato, Baked
1 potato
33
Turnip Greens, Boiled
1/2 cup chopped
99
White Beans, Small, Boiled
1 cup
131

1

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

Bakina Powder, Calumet
241
1 tsp
Baking Powder( Sodium
Aluminum Silicate
231
1 Tbsp
Bubble Gum, Fruit/Original
Hubba Bubba
30
1 piece
Cocoa, Hershey
41
1/3 c (loz)
Meat/Poultry Coatings
Extra Crispy Recipe
for Chicken
31
1/4 pouch

mg
mg
mg
mg

mg
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LOW CALCIUM CONTAINING FOODS

CARBONATED BEVERAGES
Apple Slice 12 fl oz
Cola 12 fl oz
12 fl oz
Cream Soda
Ginger Ale
12 fl oz
Root Beer
12 fl oz
Slice
12 fl oz
Diet Pepsi
12 fl oz

CANDY
0
9
19
12
19
0
0

mg
mg
mg
mg
mg
mg
mg

COFFEE
Brewed
6 fl oz
3 mg
Decaffeinated
1 rd tsp 3 mg
FRUIT JUICE DRINKS
Apple Juice
6 fl oz
Cranapple - Ocean Spray
6 fl oz
Cranberry Juice Cocktail
bottled, 6 fl oz
Grape Juice, fr cone
1 cup
Grape Juice, can/bott
1 cup
Lemonade, fr cone
6 fl oz
Orange Juice, fresh
1 cup
Orange juice, fr cone
1 cup
Pineapple Juice, can
1 cup

19 mg
13 mg
10 mg
8 mg
28 mg
8 mg

black brewed
fl oz
herb, brewed
fl oz

0 mg
0 mg
5 mg
7 mg
7
22
0
1
10

mg
mg
mg
mg
mg

CEREALS
Bui gur (parboil Wht), end
1 CUD
cud
27
Corn grits, inst
1 pkt
7
Cream of
ckd
3/4 cup
6
Farina, ckd 3/4 cup
3
Oatmeal, quick, old fas
14
1/3 cup dry
Oatmeal,
meal, quick. reg, ckd
3/4 cup
15
10
Ralston, ckd 3/4 c
Roman Meal, ckd
22
3/4 cup
8
Wheatena, ckd 3/4 c
Wheat Harts, ckd Ralston
0
3/4 cup

ISI.

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

27 mg
25 mg

CEREALS. READY TO BAT

38 mg

Almond Delight, Ral.Purina
24
3/4 cup
Bran Kellogg's all-bran
1/3 cup
23
20
Bran, 100%
1/2 cup
Bran Buds, Kellogg's
19
1/3 cup
Bran Flakes, Kellogg's
14
3/4 cup
Cheerios, General Mills
24
2/3 cup

TEA
Tea,
6
Tea,
6

Bab y Ruth
2 oz
Butterfinger 2 oz
Butterscotch candy
1 oz
Candy Corn 1/4 c
Chocolate, Bakers
Germ. Sweet 1 Oz
Fudge, choc 1 oz
Life Savers
1 pc
Marshmallow 1 Ig
Peanut Brittle 1 oz

0 mg
4 mg

mg
mg
mg
mg
mg
mg
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CEREALS, READY TO EAT

(cont)

Cinnamon Toast Crunch, GM
3/4 cup
0
Corn Chex, Ralston Pur.
1 cup
2
Corn Flakes, Gen. Mills
1 cup
0
Corn Flakes, Kellogg's
1 1/4 cups
1
Cracklin Bran, Kellogg's
1/3 cup
19
C.W. Post 1/4 cup
14
Froot Loops, Kellogg's
1 cup
3
Granola, homemade
1/4 cup
18
Granola, hearty
Post
1/4 cup
11
Grape-Nut Flakes, Post
1 cup
11
Grape-Nuts, Post
1/4 cup
11
Nutri-graln, Kellogg's
3/4 cup
8
Product 19, Kellogg's
3/4 cup
Puffed Rice
1 cup
Puffed Wheat 1 cup
Raisin Bran, Kellogg's
3/4 cup

mg

Caramel Nut, Smores
14
1 oz bar
Choc Chip, Smores
11
1 oz bar
Peanut Butter & cc, Smores
11
1 oz bar
Peanut Butter, Smores
14
1 oz bar

mg
mg

EGGS

mg
mg
mg

mg
mg

mg
mg
mg

28 mg
26 mg
4 mg

mg

VEGETABLE OILS

mg

FISH

mg

Crayfish, ckd by moist heat
3 oz
20 mg
Fish Sticks, frzn 1
6 mg
Flatfish, cxd by dry heat
3 oz
16 mg
Flounder/Sole, baked
3.5 oz
23 mg
Haddock, ckd by dry heat
3 oz
36 mg
Mackerel, Atlantic 3 oz
ckd by dry heat
13 mg
Salmon, Chinook, smoked
9 mg
3 oz
Salmon, sockeye, ckd dry ht
6 mg
3 oz
Sna pper, ckd by dry heat
3 oz
34 mg
Tuna, light
3 oz
11 mg
Tuna, white
3 oz
4 mg
Swordfish, ckd bydry heat
3 oz
5 mg

3 mg
1 mg
4 mg
13 mg

CHIPS. SNACK FOODS
0 mg
2 mg
1 mg
7
18
7
17

Boiled, hard/soft
1 large
Fried
1 large
Egg White from 1 Ig

mg

mg

Rice Chex, Ralston Pur
1 1/8 cup
4 mg
Shredded Wheat
11 mg
1 oz
Special K, Kellogg's
1 1/3 cups
8 mg
Tasteeos, Ralston Purina
1 1/4 cups
13 mg

Jell-0
1/2 cup
Corn Chips
1 oz
Popcorn, popped 1 cup
fat 6 salt added
Potato Chips
1 oz
Sour Cream & Onion
Pretzels
1 oz
Tortilla Chips 1 oz

GRANOLA DESSERTS

mg
mg
mg
mg

0 mg
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FRUITS
Apple, raw w/ skin 1 med
Apple, raw w/o skin
Applesauce, end
Apricots, raw
3 med
Apricots, can in syrup
Apricots, dried 10 halv.
Banana, raw 1 med
Blackberries, frzn 1/2 c
Blueberries, frzn 1 c
Boysenberries, can 1/2 c
Cantaloupe, raw 1 c pcs
Casaba Melon,raw 1 c pcs
Cranberry Sauce 1/2 c
Dates, dried 10 pcs
Fruit Cocktail 1/2 c
Grapefruit, raw 1/2 med
Grapes, raw 1/2 c
Honeydew Melon,raw 1/4 c
Kikifruit, raw 1 med
Kumquats, raw 1 med
Mango, raw
1 med
Nectarine, raw 1 med
Peach, raw 1 med
Pear, raw
1 med
Pineapple, raw 1 c pcs
Pineapple, end 1/2 c pcs
Plum, raw
1 med
Prunes, dried 5
Raisins, seedless 1/4 c
Strawberries, raw
1 c
Tangerine, raw 1 med
Watermelon, raw 1 cup

10
5
5
15
10
16
7
22
13
23
17
9
5
27
9
13
13
14
20
8
21
6
5
19
11
17
2
21
25
21
12
13

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

GRAIN FRACTIONS
Barley, pearled, med
1 cup
11
Buckwheat Flour, light
1 cup
11
Corn Flour
l cup
7
Corn Meal, white, degermed
enr, 1 cup
8
Corn Meal, yellow, degermed
enr, 1 cup
8
Corn Meal, yellow, whole
1 cup
Oat Bran. Quaker 1/3 c
20
Potato Flour 1/2 cup
30
Rye Flour, light 1 cup 22

Wheat Flour, all purpose,
1 cu
enr
22
Wheat Flour, Eread, enr
1 cu
up
22
Wheat Flour, cake/pastry
1 cup
20
Wheat Flour, whole wheat
Pills. Best 1 c
30
Wheat Germ, toasted
1/4 cup
13

mg
mg
mg
mg
mg

BREADS
Bagel
1
Cracked Wheat, 1 si
French 1 si
Mixed Grain 1 si
Oatmeal 1 si
Raisin
1 si
Rye, am
1 si
Wheat 1 si
White
1 si
Whole Wheat 1 si

23
16
22
26
17
26
20
30
30
18

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

CRACKERS
Graham
2 squares
Oyster
10 crackers
Rice Cakes, Chico San
1 cake
Saltines
2 crackers
Soda
10 crackers
Zwieback
1 piece

5 mg
2 mg
0
4
6
1

mg
mg
mg
mg

PASTA
mg
mg
mg
mg

Macaroni, enr, ckd
1 cup
Noodles, enr, ckd
1 cup
Spaghetti, enr, ckd
1 cup

mg
mg
mg
mg
mg

11 mg
16 mg
11 mg

MEAT ANALOGUES
Bacon, simulated
1 strip

2 mg
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MEAT ANALOGUES (cont)

MEATS

Big Franks, canned LL
1 frank
17 mg
Burger-Like, Millstone
4 oz
38 mg
Chicken, fried, LL
1 piece
26 mg
Chik Stiks, Worthington
1 piece
22 mg
Choplets, Worthington
2 slices
11 mg
Corn Dogs, frzn, LL
1 corn dog
20 mg
Dinner Cuts, canned, LL
2 cuts
20 mg
Frichik, Worthington
1 piece
18 mg
Linketts. canned, LL
2 links
20 mg
Link, Momingstar Farms
3 links
22 mg
Little Links, canned, LL
2 links
12 mg
Nuteena, canned, LL
1/2" slice
21 mg
Patties, Momingstar Farms
2 patties
38 mg
Proteena, canned, LL
1/2" slice
22 mg
RediBurger. canned, LL
1/2" slice
19 mg
Sandwich Spread, canned, LL
3 Tablespoons
21 mg
Stripples, Worthington
4 strips
17 mg
Tender Bits, canned, LL
4 pieces
17 mg
Turkey, frzn, LL
2 sli ces
19 mg
Vege-Burger, canned, LL
1/2 cup
32 mg
Vegetarian Burger, Worthington
1/2 cup
8 mg
Veg Skallops, Worthington
1/2 cup
9 mg
Vega-Links, Worthington
2 links
7 mg
Wheat Fries, Millstone
2.5 oz
5 mg

Beef, Brisket, sep, lean
braised 3.5 oz
6
Corned Beef, cured briskt,
ckd
3.5 oz
8
Beef, flank, sep lean
6
braised/broiled 3.5
Ground Beef, lean
3.5 oz
11
Lamb, leg/shoulder
3 oz
9
Bacon, Canadian style
2 slices
5
Bacon, cured, broiled
3 med pieces
2
Ham
7
3.5 oz
Veal
10
3 oz

mg
mg
mg
mg
mg
mg
mg
mg
mg

MEATS. LUNCHEON
Beef, thin sliced
5 slices
2
Bologna, beef 1 si
3
Bologna, pork 1 si
3
Bologna, turkey 1 si
26
Corned Beef, sliced Oscar
1 thin slice
1
10
Frankfurter, beef
Pastrami 1 oz
2
Salami
1 slice
2
Turkey Salami 2 si
11

mg
mg
mg
mg
mg
mg
mg
mg
mg

NUTS. NUT PRODUCTS
Cashews, roasted 1 oz
13
Coconut, dried, 1 oz
7
Coconut, dried, sweetened
flaked
1 cup
10
Macadamia Nuts, dried
1 oz
20
Mixed Nuts, dry roasted
1 oz
20
Peanut Butter, creamy
5
1 Tablespoon
Peanut Butter, chunky
1 Tablespoon
6
Peanuts, dried 1 oz
17
Peanuts, dry roasted
1 oz
15
Peanuts, Spanish
oil roasted 1 oz
28

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
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NUTS, NUT PRODUCTS

(cont)

VEGETABLES

Pecans, dried
1 oz
10
Pine Nuts, pinyon, dried
1 oz
2
Pistachio Nuts, dried loz 38
Sunflower Seeds, dry roasted
1 oz
20
Walnuts
1 oz
20

mg
mg
mg
mg
mg

POULTRY
Chicken breast 1/2 brst
Chicken drumstick 1
Chicken leg
1
Chicken wing
1
Turkey breast
1 oz
Turkey dark meat 3.5 oz
Turkey light meat 3.5 oz

15
6
15
5
2
32
20

mg
mg
mg
mg
mg
mg
mg

SALAD DRESSING
French
1 Tablespoon
Italian
1 Tablespoon
Mayonnaise type 1 Tbsp
Russian
1 Tablespoon
Thousand Island 1 Tbsp

2
1
2
3
2

mg
mg
mg
mg
mg

SUGARS. SYRUPS. SWEETENERS
Honey 1 Tablespoon
Jams/Preserves 1 Tbsp
Jelly
1 Tbsp
Marmalade, citrus 1 Tbsp
Sugar, powered
1 cup
Sugar, white, gran. 1 cup
Syrup, Cane & Maple 1 Tbsp
Syrup, Corn 1 Tablespoon
Syrup, Aunt Jemima 1 rl oz
Syrup, Log Cabin 1 fl oz
Syrup, Log Cabin lite 1 oz

l
4
4
7
0
0
3
9
0
2
0

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

VEGETABLES
Alfalfa sprouts
1 cup
Artichoke Hearts, boiled
1/2 cup
Asparagus, boiled 1/2 c
Asparagus, frzn, boiled
4 spears

10 mg
33 mg
22 mg
14 mg

(cont)

Avocado, raw, Calif.
1 med
19
Avocado, raw, Florida
1 med
33
Beets, boiled
1/2 cup slices
9
Beets, canned pickled
1/2 cup slices
13
Broccoli, raw
1/2 cup chopped
21
Brussels Sprouts, boiled
1/2 cup - 4
28
Brussels Sprouts,
boiled 1/2 cup
19
Cabbaae, green, raw
1/2 cup shredded
16
Cabbage, red, raw
1/2 cup shredded
18
Cabbage, red, boiled
1/2 cup shredded
28
Carrots, raw
1 med
19
Carrots, boiled
1/2 cup slices
24
Cauliflower, raw
1/2 cup pieces
14
Cauliflower, boiled
1/2 cup pieces
17
Celery, raw 1 stalk
14
Celery, boiled
1/2 cup diced
27
Corn, white, can/frzn
1/2 cup
6
Corn, yellow, boiled
1/2 cup
2
Corn, yellow, canned
1/2 cup
5
Cowpeas (Bl ackeye peas)
boilea 1/2 cup
21
Cucumber, raw
1/2 cup slices
7
Eggplant, boiled
1/2 cup
3
Green Beans, boiled
1/2 cup
29
Green Beans, canned
1/2 cup
18
Green Beans, frzn, boiled
1/2 cup
32
Hominy, canned
1 cu
10
Kidney §eans, boiled
cup
25
1/2

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
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VEGETABLES

(cont)

Kidney Beans, canned
35 mg
1/2 cup
8 mg
Leeks, boiled 1/4 c chp
37 mg
Lentils, boiled 1 cup
10
mg
Lettuce, Romaine 1/2 shr
4 mg
Lettuce, Iceberg 1 leaf
Letuce, looseleaf 1/2 shr 19 mg
Lima Beans, boiled 1 cup 32 mg
Lima Beans, canned 1/2 c 25 mg
Mixed Vegetables, frzn
22 mg
1/2 cup
Beans, boiled 1/2 c 27 mg
Mung Bean
3 mg
Mushrooms 1/2 cup pcs
frzn, heated
Onion Rings,, frzn
7 rings
21 mg
Onions, raw
1/2 c chp 20 mg
Parsley, raw 1/2 c chp
39 mg.
Parships, boiled 1/2 c si 29 mg
Peas, green, boiled
22 mg
1/2 cup
Peas, green, canned
17 mg
1/2 cup
Peas, green, frzn, boiled
19 mg
1/2
Peas, split, boiled
26 mg
1 cup
Peppers, sweet, raw
3 mg
1/2 cup chopped
20 mg
Potato, baked w/ skin 1
8 mg
Potato, baked w/o skin 1
Potato, boiled w/o skin 1 10 mg
Potato, frenchfried 10 pc 10 mg
27 mg
Patoto, mashed 1/2 cup
Pumpkin, boiled 1/2 cup 18 mg
Pumpkin, canned 1/2 cup 32 mg
9 mg
Radish, raw
10
23 mg
Rice, Brown, ckd 1 cu
c 21 mg
Rice, White, enr, ckd
Rice, White, enr, inst, ckd
1 cup
5 mg
Sauerkraut, canned 1/2 c 36 mg
Squash, crookneck, boiled
24 mg
1/2 cup slices
Squash, Zucchini, boiled
12 mg
1/2 cup slices
Squash, Hubbard, baked
17 mg
1/2 cup cubes
32 mg
Sweet Potato, baked 1
Sweet Potato, canned 1/2 22 mg
Tomato, red, raw 1
8 mg
9 mg
Yam, boiled/baked 1/2

?
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APPENDIX I

SAMPLE MENUS
Day 1
Breakfast
2 slices Whole Wheat Bread
2 Tbsp Chuncky Peanut Butter
1 cup Applesauce
1/2
Grapefruit
1 cup Cantaloupe, pieces
1 cup Orange Juice
from concentrate

36
12
10
16
17
25

mg
mg
mg
mg
mg
mg

Lunch
1 Baked Potato, w/ skin
1 Tbsp Margarine
1/2 cup Mixed Vegetables
from frzn pkg
1 cup Lettuce Chuncks
(Iceberg)
1/4 Tomato
1/4 cup Cucumber
2 Tbsp Italian Dressing
1 med. Nectarine

2 0 mg
3 mg
22 mg
15 mg
2
3
2
6

mg
mg
mg
mg

2
2 cups Pop corn - fat & salt
added
1 cup Tomato Soup, cond/canned 15
prepared w/ water
12
6 Saltine Crackers
10
1 med. Apple
2
1 cup Lemonade, cone., frzn,
diluted
230

mg

Supper

mg
mg
mg
mg
mg
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Day 2
Breakfast
Fried E
ce Crac lid Wheat Bread,
toasted
3/4 cup ckd Quick Oatmeal
1 cup Orange Juice, from frzn
cone.
1 Tbsp Margarine
1 Tbsp Jam
1 1
1 s

2 6 mg
16 mg
15 mg
25 mg
2 mg
4 mg

Lunch
1 cup Spaghetti Noodles, ckd
1/2 cup Spaghetti Noodles, ckd
1/2 cup Tomato Sauce
1/2 cup Green Peas, frzn, boiled
1 slice French Bread
1 Tbsp Margarine

11
11
18
19
22
2

mg
mg
mg
mg
mg
mg

16
18
(6
2
7
0

mg
mg
mg)
mg
mg
mg

Supper
3/4 cup cooked White Rice
1 piece Frichik - Worthington
(1 Chicken Drumstick)
1/2 cup Yellow Corn, boiled
1 med. Banana
1/2 cup Jell-0

277 mg
(215 mg)
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APPENDIX J

B • Fasting Blood Drawn
U ■ 24 Hr. Urine Collection

April 1990
-J. >l.~ '■eif UMUJJFtBT

V ■ Fasting Second Urine Void
DIETARY INTAKE TO BE RECORDED EACH DAY OF THE STUDY
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APPENDIX K

Name_______________
Day________________
“Usual" Day: Yes.

(1)
H 0
0 U
M T
E

(2)
T
I
M
E

(3)
A
M
T.

Date

No

i-f not usual give reason:

(4)
FOOD EATEN
<Please include all -fat used in cooking;
brand names and method of preparation
used.)
BRAND NAME

(5)
DON'T WRITE
HERE
Code

Freq.
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APPENDIX L

URINE COLLECTION:
****

Remember, you must have fasted for at
least 12 hours prior to collecting the
2nd void and before you come in for
blood drawing.

1)

Empty bladder & discard the 1st void upon rising
on the morning of the day blood is to be drawn.
Collect all urine starting from the 2nd void
throughout the next 24 hours including the 1st
void the next morning.

2)

Collect all 2nd voids in the smaller container(s)
provided. Bring 2nd voids with you when you come
in for blood drawing. Collect the rest of the 24
hour urine in the 3 liter jug.

3)

Some 24 hour urine collections are scheduled back
to back (i.e. on consecutive days). This is how
you will collect.
Day 1: 1st void — discard
2nd void — small container 1
the rest — jug 1
Day 2: 1st void — jug 1
2nd void — small container 2
the rest — jug 2
Day 3: 1st void — jug 2

4)

You do not need to refrigerate the 24 hour urine.
The jug already contains a preservative.

5)

Bring in your jug s as soon as the 24 hour
collection period is over.

6)

If you have any questions, do not hesitate to give
us a call.

Thank you!!
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FOOD RECORD KEEPING
*** Remember to put your name, the day and date on the
spaces provided. Check "yes" if the day was a usual one
(i.e. nothing happened that significantly changed your
eating pattern); or "no" if it was unusual. Please enter
the reason why the day was unusual.

1)

Place a check in the "home" column if the food was
prepared at home. Whether or not it was eaten there
does not matter. If you ate out at a restaurant, fast
food center or at someone else's home, place a check in
the "out" column.

2)

Indicate the time of the day when the meal or food item
was eaten.

3)

Indicate the amount of the food item consumed (e.g. 3
oz; 1 cup; 2 Tbsp; 4 tsp; 1 slice;).
Please try not
to be vague (e.g. 1 handful — how big is your hand? or
whose hand?). Try to be as accurate as possible.

4)

Write the food item eaten, describing it as best you
can including how it was prepared (e.g. whole wheat
bread, toasted; whole potato, baked, in skin; long
grain white rice, steamed;).
Include all fats used in cooking or added to food such
as butter or margarine on toast.
Include jam, jelly, marmalade, peanut butter,
cheese whiz. etc. added to your bread or toast.
If possible, indicate the food brand (e.g. Nonfat fruit
yogurt, Yoolait; spaghetti sauce, Raau1s).
If the food eaten is a mixture of several ingredients,
list the ingredients and the amounts used. Salads,
haystacks, sandwiches and other similar foods fall into
this category.
It is not necessary to include spices and
condiments unless used in significantly large
amounts.

5)

Do not write anything in the "Code" and "Freq."
columns.

** If you have any problems or questions, call or leave a
message for Ellen a t 825-7084 X1569 (daytime) / 796-0076
(evenings) or Nancy at 796-4279. Thank you.
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LOMA LINDA UNIVERSITY
CONSENT FORM
THE EFFECT OF LOW AND NORMAL CALCIUM INTAKE
ON BIOCHEMICAL INDICES OF BONE TURNOVER

I have been told that this project is designed to
determine the effect of low and normal calcium intake on
bone metabolism, This will be accomplished through
medical and nutrition questionnaires, and blood and urine
analyses.
I have been told that this study involves the regulation
of my daily intake of calcium from food sources and
supplements. I know that my usual calcium intake needs
to be greater than 800 mg/day. I have been told that I
am to consume less than 300 mg of calcium/day for three
weeks. I have been told that during the final seven days
of the study I will again consume 800 mg/d of calcium or
more.
I understand that it is very important that I consume no
more than 300 mg of calcium each day for three weeks. I
have been told that my daily intake of calcium will be
monitored. I know that I will be required to keep diet
records every day during the study.
I have been told that the investigators will call me
frequently during the study to answer any questions and
to assure that I am following the low calcium diet.
I understand that while I am on the low calcium diet I
will be given a phosphorus supplement, Neutra-Phos, in
order to assure that my intake of phosphorus remains at
the same level on the low calcium diet as on my usual
intake.
I have been told that I will also be given cellulose
phosphate which I will take with my meals (20g/d). I
understand that this will bind the calcium in the
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intestine and decrease its absorption, I understand that
this is necessary in order to be sure the calcium
absorption is low enough to cause a change in the
indicators of bone metabolism.
I understand that in order to assess how my body responds
to different calcium intake the investigators will have
to do tests on my blood and urine, I have been told that
a total of seven blood samples will be drawn over the six
week period. I know that I will be asked to come in
fasting on the scheduled mornings to have about 2-3
tablespoons of blood drawn. This means that I will not
eat any food after 7:00 p.m. the night before the blood
is drawn.
I know that I will also have to collect all urine on the
day of the blood drawing and the following night, This
means I will collect all urine beginning with the second
time I urinate on the day of the blood drawing (this is
called the second void) and each other time all that day
and night and including the first time I urinate on the
day after the blood is drawn, The second void urine will
be collected in a separate container, All urine for the
rest of the 24 hours will be collected in one container.
I know that I must not eat anything for 12 hours prior to
the blood drawing and the second void collection.
According to the schedule blood will be drawn and a 24hour collection of urine will be collected on the
following days of the study: -5, -4, 1, 2, 21, 24, 28.
Blood and urine samples will be collected a total of 7
times.
I have been told that I am to receive the computerized
evaluation of my diet records as a benefit to
particiption in this study. The benefits to humanity
include greater understanding about the effects of a low
calcium diet on bone metabolism.
I have been told that there is no cost to me as a subject
and that upon completion of the study I will receive $150
compensation for my time.
I have been informed that the risks attendant with this
study are minimal, I have been told the risks associated
with venipuncture include the possibility of bruising in
the area where the blood is drawn which is common and
temporary. I understand that the low calcium intake for
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three weeks will affect bone metabolism enough to show
differences in blood and urine constituents compared with
the data collected during the period I was on 800 mg of
calcium per day. I have been told that other studies
have been done using these levels of calcium intake and
that bone density is not expected to be adversely and
irreversibly affected by the levels used in this study.
I have been told that phosphorus is a natural part of the
daily diet and that the Neutra-Phos I am to take is safe
and assures that I will continue to consume as much
phosphorus during the study as I usually do.
I have been told that 5 grams of cellulose phosphate is
to be consumed with meals. I have been told that it is
not expected that this will cause any problem, but some
people may experience some stomach distress. Consuming
adequate water will help to prevent this from happening.
I have been told that in the event of physical injury
resulting from the research procedures, while financial
compensation is not avilable, immediate first-aid is
provided free of charge.
I have been told that if I wish to contact an impartial
third party not associated with this study regarding any
complaint I may have about the study I may contact Larry
Stevens, Patient Representative for Loma Linda University
Medical Center, at (714) 824-4648 for information. I
also have been told that I am free to withdraw from this
study at any time.
I have been told that my identity in this study will not
be disclosed in any published documents.
I have read the contents of this consent form and have
listened to the verbal explanation given by the
investigator(s). My questions concerning this study have
been answered to my satisfaction. I hereby give
voluntary consent to participate in this study. I may
call Patricia K. Johnston, Dr.P.H., M.S., R.D. at 8244657 if I have additional questions or concerns.
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I have been given a copy of this consent form and the
California Experimental Subjects Bill of Rights.

Signature of Subject

Date

Witness
I HAVE READ THE CONTENTS OF THIS FORM WITH THE ABOVE
SIGNED SUBJECT. I HAVE ALSO EXPLAINED THE POTENTIAL
BENEFITS AND RISKS OF THIS STUDY.

Signature of Investigator

Phone Number

Date

UNIVERSITY LIBRARY
LOMA LINDA. CALIFORNIA
104
APPENDIX O

EXPERIMENTAL SUBJECT1S BILL OF RIGHTS
You have been asked to participate as a subject in an
experimental clinical procedure. Before you decide whether
you want to participate in the experimental procedure, you
nave a right to:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Be informed of the nature and purpose of the
experiment;
Be given an explanation of the procedures to be
followed in the medical experiment, and any drug or
device to be utilized;
Be given a description of any attendant discomforts and
risks reasonably to be expected from your participation
in the experiment;
Be given an explanation of any benefits reasonably to
be expected from your participation in the experiment;
Be given a disclosure of any appropriate alternative
procedures, drugs or devices that might be advantageous
to you, and their relative risks and benefits;
Be informed of the avenues of medical treatment, if
any, available to you after the experimental procedure
if complications should arise;
Be given an opportunity to ask any questions concerning
the medical experiment of the procedures involved;
Be instructed that consent to participate in the
experimental procedure may be withdrawn at any time and
that you may discontinue participation in the medical
experiment without prejudice;
Be given a copy of this form and the signed and dated
written consent form; and
Be given the opportunity to decide to consent or not to
consent to the medical experiment without the
intervention of any element of force, fraud, deceit,
duress, coercion, or undue influence on your decision.

I have carefully read the information contained above in the
■'Experimental Subject's Bill of Rights" and I understand
fully my rights as a potential subject in a medical
experiment involving people as subjects.
date

patient

time

parent-legal guardian
If signed by other than patient,indicate relationship:

witness

